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PREFACE. 


Haying a few yeais since paid attention to the subject 
of Fibies, and anticipating that the tioubled state of Emope 
Mould cause a demand foi those of India, I lesumed the 
subject m the autumn of the yeai 1853 

In the following spnng the distinguished senatoi, of 
whom the Indian Medical Seivice has leason to be piond, 
and whose loss the public has now to lament, Joseph 
Hume, Esq , M P , having suggested Indian Fibies as a sub- 
ject foi inquily to the Council of the Society of Aits, they did 
me the honour toaskwhethei I could pi epaie a papei on the 
subject My time was then fully occupied with a geneial 
woik on the ‘ Commeicial Pioducts of India/ seveial sheets 
of which were then, as they still aie, in type, and the 
penod foi my Couise of Lectuies at King’s College was 
appioaclnng I theiefoie found it impossible to devote 
sufficient time to the elaboration of a suitable papei, but 
offeied to give a Lectuie, which might be lepoited if 
thought desirable This I did on the 11th of Apnl, and, 
with the peinnssion of the IJonoiable the Couit of Directed s, 
lllustiated it with specimens of Fibie, Canvas, and Coidage, 
the piopeity of the East India Company The Repoit of 
it was published in the ‘Journal of the Society of Aits/ on 
the 14th of Apnl, 1854 
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The Lecture having been lepi rated, both in this country 
and m the Colonies, elicited much additional mfoimation, 
some of which came m time to be lecoided in its piopci 
place in the piesent woik The Lectui e uas also lcpub- 
lislied m the Pamphlet foim, because, as was stated, it Mas 
out of pi int though this is usually a lenson foi authois 
lepubhshmg then own productions One editoi complained 
that lie had seen it lepunted moie than a hundied times, 
and that it would never pioduce as much papci as it had 
been punted on As I myself nevei sent it, either duectly 
or mdncctly, to any one for the pui pose, I Mas happy to 
find that the aspect of the times made the subject appeal 
sufficiently interesting to induce so many to lepublish so 
impel feet an account 

Having been requested to place the mfoimation re- 
specting Indian Pibies m some peimanent foim, I com- 
menced the piesent u r oik at the conclusion, last suminci, of 
my Lectui es at King’s College It has extended ranch 
beyond the limits ndncli I had piescubed foi it, paitly 
owing to the numbei of subjects to be tieatcd of, but 
especially owing to the vanety of points lequning to be 
attended to lespectmg each, m oidei that the cultmc of 
the plant and the piepaiation of the fibie e g , of Flax 
should be attended to accoidmg to the scientific principles 
and the unproved practice of the present day The object 
being that these should assist colonists and planteis in 
escajnng failuie with the cultuie of Flax', at the same time 
that they might apply the mfoimation to the cultuie and 
piepaiation of other fibies 

Respecting Flax, I have been enabled to bung togethei 
much valuable mfoimation, in consequence of so much 
having been done and uu'itteii so it is because much has 
been done, though little is knoum legaidmg Indian Fibies, 
that my limits have been so much exceeded This was 
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necessaij r , m oidei that otlieis might be able to make use 
of the mfoimation which is on lecoid, and futuie expcn- 
mentalists advance fiom points leaclied bj r then predecessois, 
instead of lepeating as new what has long been known 
This copiousness of mfoimation is due paitly to the 
Comt of Rnectois of the East India Company having 
dnccted the cultuie of Eibies m India at the beginning of 
this centmy, as lecoided m Wisset ‘On Hemp, &c ,’ and in 
Di Roxbuigli’s detached papers (» p 6), and paitly to the 
subject having atti acted the attention of many wnteis m 
the valuable ‘Tians and Jouin of the Agii-Hoiticultmal 
Society of India ’ The Gieat Exhibition of 1851 pio- 
duced a fine collection of Indian Eibies Many of Di 
Roxburgh’s specimens aie still m the India House, my 
own collection has affoided otlieis, and the maiket has 
supplied such as aie known in commeice 

The gieatly inci eased Impoitation of Eibies fiom India 
pioves the nnpoitance of the subject, and indicates, fiom the 
lapidity of the use, how much moie is still practicable In 
successive editions of M'Culloch’s * Commeicial Dictionaijq’ 
we find the following Impoits into Gieat Butain, but, 
undei the head of Hemp fiom India, aie included the 
vanous Eibies descnbed m this woik, with piobably no leal 
Hemp, though tins may be impoited fiom thence 

Quantities of Hemp imported into tlic United kingdom 

1831 1817 1851 

From Russia DOC, 803 544,811 G72,342 

„ British Terntorics in East Indies 9,472 185,788 590,923 

If any effectual impediments had been intei posed to the 
leceipt of Hemp and Elax fiom the oidmaiy souices, a 
gieatly mci eased supply of Eibies would have been leceived 
fiom India, and might be so at any time, if adequate notice 
were given of the expected demand befoie the seasons of 
cultivation that is, befoie June and October As the 
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above mciease m the Impoits has been chiefly m the lower 
qualities of Fibie, it is leasonable to expect that some 
demand may anse foi those which aie supenoi m point 
of stiength and equal fineness, to any which aie impoited, 
and that they will be able to beai the expenses of 
fi eight, &c , at least as well as the otheis 

While this sheet is passing tlnough the press, a debate 
on “the Tiade with Russia,” has taken place m the House 
of Commons, on the 21st of Eebiuaiy, when it was 
stated, that theie had been lecently a consideiable nnpoi- 
tation of Hemp fiom India, but that luinous losses had 
been sustained on the Linseed from India This must 
have been of the oidmaiy pioduce of the countiy, and not 
the consequence of extended cultivation, pioduced by 
mcieased demand A use of price piobably took place in 
the local maikets, in expectation of lnghei puces pievailmg 
in this countiy Bombay Hemp, as obsened at p 288, 
usually sells tlieie at fiom Its 5 to Its 8 in June, but m 
June, 1854, the puce was Its 11 pei cwt But as this use 
in puce did not take place, the Linseed had to be sold at 
the oidmaiy lates, at which, however, Indian Linseed can 
compete with otheis, as is proved by the laige and mcieasing 
impoits fiom India It was also asked, m the same debate, 
" Why does not he (the mei chant) go to India now foi it 
(that is, Blax), and the speaker leplied, tc on account ot the 
diffeience of puce ” Little Blax is pioduced m India, foi 
leasons which have been fully detailed in this woik But 
theie is no leason to believe that it will be dealer than m 
otliei countnes, when giown m suitable localities In a 
lettei fiom the Messis Noble, it was well stated, that a 
tempoiaiy stoppage of the tiade “ would give an impetus to 
the gioweis of fibies in the Colonies , ” and that “the pio- 
duceis would be able to send it (aftei they weie once fanly 
staited), at puces that would compete with Russian Hemp, 
when at its lowest puces , and it would also be of gieat 



PRETACE 




advantage in doing away with the prejudice now existing 
on the pait of consumeis about tiymg a new aiticle ” 

In sending Fibies to the English maiket, it would gieatly 
facilitate then employment, if the natives of India would 
piepare them m a cleanei state, and have them made up m 
the mannei to which manufactuieis here aie accustomed 
Most of the Eibies tieated of have been examined by piac- 
tical men of skill, who consider them to be well adapted foi 
many pui poses, and have assigned to them such puces as 
they seem to be woith These appeal to be sufficient to pay 
foi then cultuie and expoit 

I have to acknowledge my obligations to Mi Old, of 
Tlneadneedle Stieet, who examined all the Fibies sent to 
the Exhibition of 1851 , and also to the Messis Noble, 
who have lecently examined the whole collection of Fibres 

It is often said that the only mode of ascei taming the 
value of a Fibie, 01 of any othei pioduct, is to see what it will 
bung m the open maiket This is, no doubt, tiue of such 
things as aie known But if a new pioduct is sent into the 
maiket, few of the legulai puichaseis will buy it, as they 
want that to which then machinery and manufactuies aie 
suited I am told, that it is only by sending an aiticle 
foi some yeais into maiket, that it attiacts notice When 
woiked up and found useful, lnquuies aie subsequently 
made foi it, and by degiees its pioperties aie deter- 
mined, and its leal value asceitamed, as we may see 
on examining the piesent and foimei compaiative puces of 
Jute The piocess mil be much expedited by employing 
biokeis who pay special attention to paiticular classes of 
ai tides, and by giving them all the mfoimation possible 
It would also be piomoted by the moie geneial establish- 
ment of Tiade Museums, as these would assist m dispelling 
much of the ignoiance which pievails lespectmg many 
laluable Natiual Pioducts 

Mei chants and manufactuieis in this countiy, on the 



other hand, complain, that hnving wntlen to India foi 
paitioulai Eibics, they aie unable to obtain them m nil) 
quantity But they can huully expect that puitics abioad 
should keep supplies of little-known ai tides foi such acci- 
dental demands It is veiyccitam that if but modciato 
encouiagement is given to such ai tides on then fust ap- 
peaiance m the market, the supply will by dcgiecs become 
veiy gieatly mci eased , while of the Eibies which aie nlicady 
cultivated, the supply might at once become consideiable, 
by sending ouleis foi them befoie the season of cultivation 
Indeed, it was obscived in a lecent Bombay papci, that the 
meichants theie had been astonished at the quantity of 
Eibies winch had been biought into the Bomba) maikct 
The subject of Eibies has of late attiacted consideiable 
attention nr India, as the Goveinoi-Gencial has issued 
instructions foi the sending to England some of the stiongei 
Eibies, both fiom the Noithein and the Sonthcin paits of 
that Empue The Madias Govcinmcnt has also gnen dnec- 
tions foi the investigation of the fibious matcnals piocmablc 
m that Piesidency Di Clagham, in a letter dated 13th 
Januaiy 1855, states that Mi Undenvood has succeeded 
in sepal atmg them at a cheap late At Bombay a Com- 
pany has been established foi the collection of matcnals foi 
papei-malung, while individuals aie paying attention to the 
piepaiation of Eibies In Sindh and in the Punjab, the 
cultuie of Ela\ has been taken up and pationised by the 
Indian Government and the Couit of Dnectois 

At the conclusion of this volume I have appended some 
Observations on Matenals foi Papei -making, as w r ell as the 
Uepoit winch I wiote at the lequisition of the Louis of the 
Committee of the Pi ivy Council foi Tiade 


London, Februcuy, 1855 
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FIBROUS PLANTS OF INDIA 

11TTLD TOR 

CORDAGE, CLOTHING, AND PAPER 


The combination of strength with flexibility makes many 
natuial pioducts so useful to man, that they attract Ins 
attention even in the earliest states of society The necessity 
of sometimes tying up cattle, tethenng a hoise, 01 towing a laft, 
would leadily lead to the tiustmg togethei of strips of skins or 
the tongli baik of tiees, so that length might be obtained, 
while stiength was not sacnficed Many of the same sub- 
stances weie eaily applied to the aits of platting and of mat- 
making, while the feltmg of wool was discoveied at veiy 
lemote periods in the noithein paits of Asia All these aits 
piobably preceded the discoveiy of that of weaving, when textile 
fabucs, whethei of wool 01 of vegetable fibie, came to be sub- 
stituted, as clothing foi man, foi the skins and fuis of animals 
01 the pmnitive matting of lushes 

It has been veiy satisfactory shown by Mi Yates, in his 
‘ Textnnum Antiquoium/ that m ancient times the inhabi- 
tants of Euiope and of Western Asia weie enveloped m skins 
and furs, or gaiments of wool and of goat’s ban, while the 
Chinese weie piobably clothed m silk Hemp was eaily 
employed foi the same puipose by the Scythians The Egyptian 

1 
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C011DA.GE AND WEAVING IN INDIA 


pnesthood, we lcaow, weie allowed to weai only linen, while 
the Indians aie descubed as wearing cloth made of fleeces 
fiom trees, which sui passed those of sheep in beaut}' and 
excellence That cotton is meant, is evident not only fiom the 
descnptxon, but from the Indian name caibasus (fiom the 
Sanscnt kurpasum) being used to descnbe then diess as 
“ coipoia usque pedes caibaso velant ” But the natives of 
India weie at still eailiei periods acquainted with the aits of 
spinning and of weaving, as may be pioved by a lefeience to 
then Vedas, while m the Institutes of Menu, written 800 
yeais befoie the Clmstiau eia, we aie told that the sacnficial 
tlnead of a Biahmm must be made of cotton, that of a 
Cshatnya, of sana 1 tlnead only , that of a Vaisya, of woollen 
tlnead 

India is a countiy of such vast extent, and so diversified in 
soil as well as m climate, that we may leadily believe it to be 
capable of producing almost eveiy kind of natuial pioduce, and 
among these eveiy known vauetv of fibie If we consnlei, 
moieovei, how eaily India was civilised, how long the gieatei 
numbei of the useful aits have tlieie been piactised, we might 
safely infer that the countiy must' long have possessed a 
vanety of products fitted foi the several puiposes to which flax 
and hemp aie elsewheie applied that is, foi platted or foi 
twisted manufactures, as well as foi the coaisei and the finei 
textile fabrics, such as the construction of mats, the twisting 
of bow-strmgs, 01 lines foi fishing, 01 foi the making of nets , 
ropes foi tow-lines, tetheis foi camels 01 othei beasts of buiden, 
or foi harnessing cattle, yam foi the manufacture of canvas 
foi sacking, oi foi sails foi then shipping, oi foi the pro- 
duction of then ff webs of woven an ” 

Cotton, was eaily, as it still is, employed m India foi 
many of the purposes to which leathei, hemp, and flax, aie 
alone thought applicable in othei countnes, as foi the 
covenngs of carnages, the construction of tents, of canvas, and 
of cordage And this, notwithstanding that India possesses, 
and its inhabitants aie acquainted with, a vast numbei of 
fibre-yielding plants These aie little known to, oi but shghtlv 
appreciated m other countries, though they aie undoubtedly 


1 That is, of wnn, piobabh Ciotalaria fibre, q v 
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possessed of veiy valuable pioperties Fuitliei, by pioceedmg 
in sueb inquiries, we shall find that tbe natives of India, besides 
anting on tbe leaves of palm-tiees and tbe baik of tbe birch, 
as well as engraving then records on rocks or on plates of metal, 
have long been acquainted with tbe manufacture of paper We 
may, theiefoie, enquue whether cotton is tbe only matenal 
which they conveit into this useful product, 01 whethei theie 
aie not othei substances which they themselves employ, and 
which we may also apply to the growing (I had almost said in- 
satiable) wants of this manufactuie, as necessary foi oui 
comfort and commerce, as foi the continued and advancing 
civilisation of thewoild 

If we extend our inquiries only to the plants which aie 
cultivated by the natives of India, many will no doubt be sur- 
prised to find among them not only the tiue Hemp but also 
the true Flax plant, and the more so when they learn, that 
both aie extensively cultivated, not m one, but m almost eveiy 
pait of the wide-spiead terntories of the Indian empne Still 
moie cunous is it, that m few places are these plants valued foi 
then fibres, which m Euiope aie almost the sole objects of 
attention But m India, the Hemp plant is esteemed foi the 
intoxicating piopeities secreted by its leaves, and the Flax plant 
foi the oil stoied up vithm its seeds The stems of both 
plants, which m Euiope are valued foi their fibies, are in 
India either thrown away or burnt It will at once be con- 
cluded, as has moie than once been the case, that countless 
loads of valuable fibie aie thus yeaily lost, eithei fiom the igno- 
lance 01 the caielessness of the cultivators Without denying 
that this may, m some degiee at least, be the case, we may 
say m this, as m many otliei things, a little knowledge leads 
but to mcoiiect conclusions 

The Hemp plant being valued foi its intoxicating secretions, 
it has been found by the people of India, that these aie best 
pioduced ivlien the plants are fieely exposed to light and air, 
and therefoie they place them at distances of nine feet apart 
from each other This exposure to light, heat, and an, in a 
rich soil and bnlliant climate, is so well suited to the plants, 
that they glow to a great size and thiow out blanches on all 
sides, but the fibies, instead of being flexible and stiong, 
aie found to be woodv and buttle And this is only what 
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might be expected, loi the fibious pioduct of plants is onlv 
the woody fibic m a joungci state, and ma\ be considcied as 
wood in a sepaiatcd fonn, while wood mar be dcscubcd as 
consisting chiefly of amalgamated fibres. Exposure to light 
and air is well known to be essential to the fonnahon of good 
wood, by faiounng the piopei scctclions of the tree and the 
thickening of the wood) fibics But this ncccssai ily dimi- 
nishes their flexibility, and thcicfoic is not suited to plants 
which aie giown on account of these fibics lienee, to obuatc 
this undue exposure of the plants to light and air, and to 
favoiu then shooting upwaids, and to pieicnt the foi illation 
oflateial blanches, the seeds of both the hemp and the fh\ 
plant aie sown thick m Eutope, and the plants giown closci 
as the fibie is lequned to be finei But the Flax plant in 
India being cultivated foi its seed, is, on the conti an, cither 
sown m lines on the outside of and as an edging to, 01 broad- 
cast and intermixed with, otliei ciops The seeds aie collected 
W'lien they aie fully ripe, 01 when the othci ciops lmc been 
hai vested The effect is, that the plants aie checked in their 
upwaid glow th, and attain a height of only a foot or of 
eighteen inches, have numcious lateial blanches, and aie 
loaded with seed-vessels, each seed containing alaigci piopor- 
tion of oil than is found m those grown in Euiope, but 
the fibie is slioit, buttle, and unfitted for the general purposes 
of flax 

It does not appeal that the Indian climate is the best 
suited to the pioduction of good flax and hemp , foi it is one of 
compaiatively slioit seasons, of gieat altei nations of dryness 
and of moistuie, as well as of consulciable extiemes of tempe- 
latuie But the Cieatoi of all has clinched the country with a 
vanety of plants which do flounsh well c\en within these 
extiemes The Indian mode of cultivation is bettci suited foi 
the secietion of the resin in one case and of oil m the othci, 
than foi the pioduction of stiong and flexible fibie in eitliei 
plant Foi the pioduction of this, both plants lequne a com- 
paratively slow giowtli in a modeiately moist and tempeiate 
climate This it would be umeasonable to expect to find, 
eithei m the compaiatively and tiacts of noith-west India, or 
m the moist and waim plains of Bengal In fact, if it weic 
not that the autumnal and winter tempeiatuie of these distnets 
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appioachcs the sunimei tcmperatmc of Emopcan countiics, 
flax plants could not be giown at all, so as to \ ldd citlici oil, 
seed, or filne But, as it is, we max appiopnalch consulei, 
under the icspcctne heads of Fla\ and of Hemp, whethci it max 
not be possible, bv modifications of cultuic, 01 In selection of 
suitable sites, to giow both these plants, within the limits of 
India, so as to xield useful fibie 

On the other hand, it is non well known that India pos- 
sesses, and indeed expoit^, rations filnes which .ire pioduced 
bv seieral fast- glowing plants Of these filnes ^oinc, 
though long and fine m tcxtuie, arc deficient m sticngth, 
otlieis appeal coarse in tcxtuie, 01 aic haisli in feel, and ret 
not remaikable foi tenacity It has tlicicfoie been infciied 
In some xeiy intelligent men, that the heat and moistuic of 
the climates wheie these grow me fax 01 able to inpul growth, 
which of itself is sufficient to account foi the want of sticngth , 
and that theiefoie we cannot e\pect to find them suited to flic 
pioduction of good filnes But hcie the conclusion come to 
is equally hasty, foi no distinction is made between what is 
due to the nature of the plant itself, and what to its mode of 
cultnation, 01 to the piepaiation of its fibie, and what to tlie 
effects of soil and of climate We do not m tins countn 
expect the willow to haxe the slicngtb of the oak, 1101 that a 
lope of lushes will ha\c the tenacity of even a cold of hemp 
Yet all may be seen glowing m the xicimtx of each othei 
Theie is as little icason foi expecting that the soft and silky 
Jute of India is to hate the sticngth of eitliei fia\ 01 of hemp, 
and because it does not haxe it, foi lnfeuing, that tbeic cannot 
be pioduced in its vicinity otlici filnes possessed of gieatci 
stiength But, if we weie to judge fiom the density and 
stiengtb of some of the woods pioduced in the hottest and 
moistest, as well as m some of the cluest climates, we might 
expect to find plants m the same localities which aie equally 
conspicuous foi tenacity of fibie Instead, howeiei, of infe- 
lence, I hope to be able to piove to the satisfaction of even the 
most sceptical, that India glows plants m some of its cli y and 
barren plains, yielding filnes which aie as stiong and tough as 
any pioduced in othei paits of the woild, hut which me equalled 
m such qualities by otlieis giowung m some of its moistest and 
hottest A'aileys Some of these, while possessed of the gieatest 
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stiengtb, aie also divisible to any extent of fineness Most of 
tliem exist m sufficient quantities, 01 aie so easily cultivated, 
as to be of gieat commeicial and manufactunng value Because 
it has been ascei tamed that they can be bi ought to themailcets 
of Euiope even fiom these distant fields, so as to contend m 
puce, even m oidmaiy times, witli the favoured pioducts of th.e 
nearest countnes 

Though. India possesses so large a number of fibie-yiel cling 
plants, but few of them aie objects of European commeice, 01 
aie known to the manufacturers of coidage 01 of textile fabncs 
in Euiope This is not because no efforts have been made to 
make them known , foi Di Roxbui gh, m consequence of 
oideis fiom the Court of Dnectois of the East India Com- 
pany, so long since as the beginning of this centuiy, giew many 
of the plants m the neighbourhood of Calcutta, sepaiated 
then fibies twisted them into twine, and tiled then stiength, 
as well when plain as when tanned 01 tailed He also sent 
specimens to the India House, wheie some of them aie still m 
existence, and also to the Society of Aits, m whose c Transac- 
tions’ for the year 1804 many of them aie described The 
Court of Dnectors, indeed, must have made inqunies foi sub- 
stitutes foi hemp m the lattei pait of the last century, foi, in 
some of the publications quoted below, 1 refeiences aie made to 
the Boaid of Tiade Consultations m Bengal of the date of 
1792, which relate to the Beports of the Collectois of Distucts 
These give much valuable information respecting the cultui e of 

1 ‘ A Treatise on Hemp, including a comprehensive account of the best Modes of 
Cultivation and Preparation as practised in Europe, Asia, and America, with Obser- 
vations on the Sunn Plant of India, which maybe introduced as a Substitute for 
manj of the purposes to which Hemp is now exclusively employed ’ By Robert 
Wisset, Esq , F R and A S , London, Clerk to the Committee of Warehouses of the 
East India Company The first edition m 1804, the second m 1808 

‘ Observations on the Sunn Hemp of Bengal, with statements of Experiments 
made from 1802 to 1806 to ascertain its comparative Strength with Russian Hemp, 
and the advantages of encouragiug its Culture and Importation ’ London 180G 

‘ Observations of the late Dr William Roxburgh, Botanical Superintendent of the 
Honourable East India Company’s Garden at Calcutta, on the various Specimens of 
Fibrous 1 cgetables, the produce of India, which mav prove valuable Substitutes for 
Ileuip and Tlax, on some future day, m Eui ope ’ Edited by a Friend, and published 
at the expense of the East India Company, for the information of the Residents, 
ami the benefit tint mav arise therefiom throughout the Settlements m India 
Loudon 1815 
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Sunn Hemp in India In a pamphlet, published anonymously 
in 1806, ‘ On the Sunn Hemp of Bengal/ p 11, as veil as m 
Maeplieison’s c Histoiy of Euiopeau Commeice vitli India/ 
p 242, lie aie told that gieat losses weie sustained in the yeais 
1796, 1797, and 1798, by the East India Company, and “that 
then e\pendituie upon that object exceeded the amount of 
the sales by moie than £45,000, and that all such impoits veie 
discontinued until the yeai 1800, vhen diffeiences again oc- 
cuned with the Noi them Poweis of Euiope ” But we learn 
fiom a lettei of Di Roxbuigh, dated 21th Dec, 1799, that the 
Comt of Dnectois had sent out Mi Sinclau to establish the 
cultivation of hemp, but he having died shoitly afteiwaids, 
the expei iment vas continued by Mr T Douglas, and, ac- 
coiding to Di Itoxbuigh, m a most expensive maunei 

The Louis of the Pi ivy Council foi Tiade and Foieigu 
Plantations, in a lettei dated the 4th of Febiuaiy, 1803, 
lecommended to the Couit of Dnectois of the East India 
Company, to eucouiage as much as possible the giovth of 
stionghemp in such paits of then dependencies as might be 
best suited to the pioduclion of that aiticle. On the 23d of 
the same month, the Couit lephed, that they Mould take the 
needful measuies foi accomplishing the object of then loid- 
ships 5 wishes ( v ‘Pioduct Resources of India/ by the authoi) 

Eaims weie accoidmgly duected to be established foi the 
cultivation of hemp and of substitutes for it Dr Rovbuigh, 
Supenntendent of the Botanic Gaiden at Calcutta, was ap- 
pointed to the chaige of one of them As above stated, he 
cultivated a gieat vauety of the fibious plants of India, made 
expei iments with the fibies, and sent specimens of them to 
this country Though Di Roxbuigh published no sepaiate 
voile on the subject, he wrote letteis and lepoits, and included 
detailed descriptions of the plants in his botanical woilcs His 
sepaiate papeis weie collected togethei at Ins death into a 
small volume, entitled, ‘Observations, &c, on the vanous 
specimens of Fibious Vegetables, the pioduce of India, which 
may piove valuable substitutes foi Hemp and Flax on some 
futuie day in India 3 Di Roxbuigl/s exeitions weie acknow- 
ledged by the Society of Arts by the awaid of then gold 
medal 

Among the fibious plants winch Di. Roxbuigh submitted to 
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examination, was tlie Caloee of Sumatia, which lie subsequently 
named U)tica tcnacissima lie Mas mfoimed by a fucnd 
at Canton, tliat tlie glass clotli of China was made fiom its 
fibies The expemnents wcic continued until 1811, foi 
Di Buchanan, who was appointed to succeed Di Roxburgh, 
sent m that yeai thiee bales of the Caloee fibie of Sumatia to 
the India House These the Comt of Dnectois foi wauled 
to Messis Sliaipe, then of IMaih Lane, who leported, that a 
thiead spun of the fibies boie 232 lb, wheieas the weight 
lequued to be borne by Russian hemp of the same size m lici 
Majesty’s Dockyard was only 821b The Souct) of Aits, in 
the year 1814, aw’aided a sihei medal to Capt «T Cotton, then 
a Dnectoi of the East India Compnnj who had also paid 
gieat attention to the Sunn fot the intioduction of this fibie, 
of w'hicli the lepoits weie so favoiable for strength and for 
othei qualities It has since been discoicied to he abundant 
m Assam, and otliei paits of India 

Among the fibies subjected to experiment by Di Roxbuigh, 
weie the Sunn of Bengal (Ci otolauu juncca), the Bi own Hemp 
of Bombay ( Hibiscus cannabimis), and the Jute pioduced by 
diffeient species of Coiclioius, which, though weak, lias many 
valuable piopeities Considerable quantities of the diffeient 
kinds of Sunn and of Jute weie impoited by the East India 
Company These w T eic at times discontinued, and again le- 
sumed, but now r we may considei them as ti opines of the last 
wai, inasmuch as they have become peimnnent and considei able 
articles of export Wc may theiefoie fanly hope, as attention 
has, in the piesent wai, been directed towaids the Hemp of 
the Himalayas and the Rheea of Assam, that these also may 
become peimanent souices of benefit to India, because they 
possess, m a supenoi degree, eveiy quality lequued of fibies 
Befoie pioceedmg, we may mention the quantities m which 
lute and Sunn aie now expoited fiom India 

Though the accounts are impel feet of the expoit of these, 
at that time small matteis, yet we peiceive by the accounts of 
the Exports of India, given in to the Committee of the House 
of Commons foi the Affairs of India, in 1831, that m the 
official year 1796-97, only 591 maunds of hemp, flax, and 
twine were expoited fiom Calcutta to the United Kingdom, 
hut 2883 maunds to the United States of Ameiica 
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Of jute, at the same penod, 521 maunds to the United 
Kingdom, 159 to Amenca, and 1100 maunds to Ilambmgh 
Gunny cloth, oi sacking, which m Bengal is made of jute, 
is evpoited eitliei m pieces oi made up into bags, of these, 
besides considerable numbeis to Penang, China, and New 
South "Wales, 34,000 weie exported to Amenca m the yeai 
1796 Since which, the quantity has gradually mci eased, 
having been, m 1849-50, 6,515,964, and of jute 33,302 
maunds, so that India has conti lbuted something to the suc- 
cess of the Amencau cotton trade, as Bengal gunny bags aie 
eveiywheie piefeucdm the Southern States foi the packing of 
cotton The following aie the expoits fiom the llnee Piesidcncies 
foi the official yeai 1850-51 , the rnaund being equal to 82 lb 
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Besides these, as belonging to fibie plants, we may mention 
that, in addition to linseed oil, consideiable quantities of 
linseed are exported fiom .ill tluee Presidencies, as will pio- 
bably also soon be the case fiom Sindh 

Maunds Cut Cut 

L, in C I850 V -5i rte<1 } From Calcutta > 7G5 > 497 Madras, 801 Bombai , 45,135 

The tiue Hemp is nowhere mentioned in these 1 etui ns, though 
the plant is cultivated eveiywheie on account of its intoxi- 
cating propei ties But Bombay being unable, fiom its msulai 
situation, to pioduce enough foi its oivn consumption, im- 
ported from the Concan 514 cwt of ganza, oi the dned leaves 
and flowers of the true hemp In the above i etui ns, by the lvoid 
Hemp is no doubt intended the Bunn fibie of India, undei which 
name, however, aie piobably included the Abies both of Cioto- 
laua and of Hibiscus, while the gunny bags of Madias aie 
probably made of Ciotolana fibie, as may be those of Bombay 
But the lattei also impoits a large numbei of gunny bags 
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fiom Calcutta, probably foi packing some of tlie cotton pioduced 
in. its own piovinces 

As calculated to show the gieat impoitance of thecommeicc 
m fibious matenals, and also the extent of the mteiests 
involved m then giowtli and manufacture, as veil as interesting 
foi companson with the expoits fiom India, we mseit lieie 
an account of tlie quantities of Hemp and of Flax impoited 
into the United Kingdom foi two yeais, that is, 1801 and 
1853 A companson of these will show the gieat mciease m 
the nnpoits of these two ai tides dunng the last half-century 
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1801 
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_ 
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Otliei fibies which weie tned and made known at the abore 
penod, still lemain unnoticed m Euiope, and seem e\en to 
have been foigotten by the Indian community This must be 
ascnbed, on one side to the long peace having rendeied manu- 
facturers heie indifferent to distant souices of supply, while in 
India the changing natuie of Euiopean society, causes things 
familiar to all at one peuod, to become totally unknown only 
a few yeais afteiwaids This effect is furtliei promoted by the 
entile neglect of the Natuial Sciences, which tieat of these 
and other pioducts as paits of geneial education It would 
seem to be thought, that the eaith we tiead on, the an we 
breathe, and the animal and vegetable woilds by ■which we aie 
fed and clothed, are notwoitliy objects of attention noi souices 
of valuable mfoimation Not only aie they so, but they are 
as well calculated as any othei studies to train the mind to 
habits of conect observation, of caieful induction, and of 
methodical auaugement It is sometimes said, that these aie 
subjects for professional lathei than for geneial education 
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"Without admitting the truth of this opinion, we might yet have 
the evil rectified, if ive found, that though soldieis and civilians 
neglected, some of these studies neie puisued bj r plantcis and 
colonists, raeicliants and manuf.ictuieis This is so fai fiom 
being the case, that I was induced m anothei nolle to obseive, 
that “the geneiality of modem experimentalists seem to be 
unacquainted with the labouis of their piedecessois, many of 
them commencing impi moment by lepeating ex'penmeuts 
which had aheady been made, and announcing lesults as new 
winch had long pienously been asccitained ” 

AVe ceitamly non licai eveiywlicie of the establishment of 
Schools wheie the pnnciples of chemistry, of vegetable and 
animal structure, and physiology, are to be taught on account 
of then application to the improvement of gaidemng and of 
farming while Trade Museums are being established to mfoim 
the manufacturer and meichant of the inmimeiable, to them 
useful substances, which natuie eveiy wheie pioduces, and winch 
man so frequently neglects Fiona the gcneial inattention, 
moieovci, to such subjects, the shoit Reports and Essays which 
have been wutten on different useful pioducts, aie soon foi- 
gotten, and disappear fiom euculation And, though great 
books have been pionounced to be gicat evils, small ones aie 
like wutings on the sand, which the waves of time obliteiate, 
or remove so out of sight, as to be diseoveied only by the moie 
diligent students of natuie 

By some it has been said, that if these Indian fibies possess 
any useful piopeities, 01 can be afforded at icasonable lates, 
and theie is any demand foi them, that they will be suic to 
find then way to maiket But otheis mquue, If theie aie such 
things, why don’t they come to us? To this we may leply, 
that of the useful piopeities of many of these pioducts theie 
can be no doubt, as will be shown in the couise of these pages. 
They aie abundant, 01 may easily be cultivated, and can be 
supplied at lates to contend successfully with similar pioductions 
fiom otliei countnes Mi Henley has lately showm, that fibious 
materials may be supplied m Bengal at about foui shillings 
a maund, 1 which is also the puce of the tiue hemp m the 
Himalayas Of the demand we may judge fiom the eudless 

1 See Plantain, Jute, Sunn, and Ilemp, foi the prices at which fibies maj he 
obtained in India 
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mqunies, when tlicic happens to be, ftoni whuff \n (uitxr, a 
deal tli of the usual supplies We may theicfoie infer, Jli it as 
they aie possessed of useful piopeities, and aie putchu^cabh at 
icasonable puces, they ought to paiticipate m the conimtiic 
of Euiope m oidmaiy times But there aie gieat difficulties 
m then doing so at anv time, foi new ai tides ate not 
enquned foi, 01 eien looked <it, except in the abo\e exceptional 
cases And eien m these, gic.it nidifiticnce is dixpluxod, 
unless you can say that laige quantities aie at once pi ocui able 
The colonists being seemnigh expected to keep uaichomcs 
stoiedwith taw pioducts foi the p.uoxjsmal demand 4 , of Juiio- 
pean commeice, as if it weie not enough to ha\ c within tin n 
leach the inexhaustible stoi chouse of natuic, lc.uh at all time*, 
to answei all legitimate demands The Biots of India aie 
mostly too lemotc fiom the centics of commerce, 01 too 
apathetic to do anything difieicnt from what thei liaic been 
accustomed to, while Euiopcansdo not lccenc much tncouiuge- 
ment m tiavelhng out of the beaten track Foi if \. c enquiic into 
the lnstoiy ofmaiv\ of the most impoitant ai tides of commeice, 
we shall find that they weie at hist eitlici neglected 01 abused 
Laige sums weie expended, and much monei was lost, bcfoie 
they came to be established as legulai ai tides of commeice 
The difficulty in making new things known and appicciatcd 
as ai tides of commeice, anscs chiefly Aotn the habitual neglect 
of such things when sent foi luqmi) fiom abioad, in oidci to ha\o 
then value ascei tamed at home Foi if sent as specimens, I 
have seen many lepoits, in which thc\ aie pionounccd to be ol 
“no value," because they aie “unknown in the inaiket '* 
The impoitei is sometimes adused to send the ai tide in laigei 
quantities to maiket foi a few yeais, as it will then haxe a 
chance of being looked at and its tiue \aluc ascei tamed The 

plantei is not often inclined to follow this ad\ ice Foi if one 
moie adventuious than lus neighbouis does send a quantity 
sufficient even foi manufactuimg pui poses, it is not usually 
bi ought to the notice of the moie lnquiimg manufactuiei The 
aiticle being necessarily consigned by the plantei to his agents, is 
by them tiansfened to a biokei, by whom it is sold with 
other colonial pioduce, with little 01 no mfoimation lespectiug 
its pioperties, 01 the quantities in wlncli, and the puces at 
which it could be supplied, if it should be appioved of Indeed, 
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1 am inhumed, that the noudti of {Ik nppt ni nice. m the 
strangeness of {lie n -me, i* more ofu ti tin stibit c! of y <-t, limn 
the article is one of ‘•triou*- rntpiui .\t ill (mils the result 
usti ’IK jv, tint the art’cle n -old rt a priet which doe*, not 
p v, itsc\penc(s uni thr phmtn n dtttrrfd from sending mn 
ficsh qumtitus 1 urthrr progress is m tint quartu at It ait, 
thus stopped, run at it otntw ltetuu nt 

Ilun without such imptdnwuls the difficulties arc coim- 
derdile in bringing am m tr mti<le into u i in MiHuunih 
large tpimtitii- to he an objut of commirei 'Hie natius of 
India oho are tie tmi.trs*! cul’.i tor t> r collators of ran 
pi mine e, Ik hut mi a ilhng to < nt< r upon pru li<« s or speculation*! 
mil nm.li to tht.r ft<n f ith< n \n;. l.uroju m who, instead of 
folio. ang tin < ’ ’blnhrd route s of nmim ttt .unit nuntrs to trice 
out a uea one foi hiimelf, n, I am told, consult rid an unsafe 
man cert uni} with muiic tmth, ns long ns his labours m n 
ne., field are i o little nppre eiated or rtepntcd b\ thee consumers 
m Kuropc He is, iHduour, while the \ nine of a new 
aiJicle is mil.noi n, Mihuoted to the inronu me nrc of not 
baung adeancc s nndr m Indi 1 upon v.hnt lit nri\ have shipped, 
ns is the case v. ith the oidunn article * of tomnu ire '1 he me t - 
eh mts in Indii, oi nguils as thee are mn dl\ c tiled, me 
unwilling oi miahle to intact hi the export of new articles; 
fm the Bomb t\ ('h unlit r of Commnre hu\e descrihtd lion 
difueuU it is foi the merchants icsede ut m the e ipital to come m 
contact uith the cnltnatois m the count!}, also that t lira arc 
hut a “ small both/’ "m most eases the agents of ot hois, whose 
oi dels the} must comph with but Mr Biaehui c\plamed that 
thc\ aic engined m ngcnc\ and banking m all its branches, ns 
agents, and m making adumces of nione\ foi commercial 
pm poses 

One gieat objection ninth is frctpicnth made ngunst en- 
teiing into am speculation foi the odtmition of any pmticulni 
product in India, is the necessity of making some ndinnccs of 
inonc} before the nntn cs can be induced to mulct hike any 
p.uficular cultmc oi picpaiation This is, no doubt, (me, hut 
it is the fashion of the countii, which it would be cxtiemcly 
difficult to altci, and ceitainlj not foi n gieat mam l eais The 
ad\ mice can lie eflcctcd, how ci ei , w ithoul much ti oublc and w lth 
little iislc, if lespectablc (htfah, oi jiatne agents, are cmploicd 
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But undei the operation of this piactice have amen, the gieat 
commercial pioducts of India, such as mdigo, silk, opium, &c 
The piactice, so fai fiom being exclusnely Indian, may be 
consideied latliei as Asiatic, and, indeed, much moie geneial 
even than that Foi, if ire inquire into the lnstoiy of some 
extensile ai tides of impoit, re shall find English agents esta- 
blished neai the places of production, and English capital 
continually sent out to vivify the e\eitions of colonists 01 of 
the natives of the countiy Indeed, it can liaidly be otliei- 
wise, if ire compaie the irants of many countnes uith the 
enoimous quantities of pioduce lequned to satisfy the demands 
of even a single laige manufactuier this being often equal to 
that of some kingdoms The Russian tiade in hemp and flax 
itself seems dependent foi its gieat extension upon English 
capital, foi I am mfoimed that money is annually sent to 
different poits of Russia, agents aie thence dispatched into 
the countiy districts , these buy up the quantities irlncli each 
cultivatoi has been able to glow but cannot piepaie befoie 
winter , so that the ai tide is not deln ered foi six months aftgi- 
irai ds The Eail of Clai endon, m his speech on the Russian irai , 
m the House of Loids, on the 10th of August, said “ We must 
considei,too, that the tiade irith Russia is usually conducted with 
English capital, that English capital has been indispensable 
foi their production and foi bunging them to market, and 
that that has entuely ceased, and that all the mdustiy of the 
countiy has, to a gieat extent, been paialysed, while the want 
of markets has depnved the Russian piopnetoi of all that he 
had to depend on to meet the expenses to which he is subject ” 
Indeed, I am happy to say that some of the capital, which 
used to be sent to Russia foi the pui chase of hemp and flax, 
has this year been sent to India foi the puichase of its pecuhai 
fibres, and among them, piobably, of Indian-giown hemp 
Though the fate of the geneiality of expenmentalists is to 
have then effoits unnoticed, and thus to be deteired fiom 
fuithei attempts, theie aie, I am also glad to state, some, and 
among them not the least intelligent and successful of manu- 
factuieis, who do themselves inquire aftei new pioducts likely 
to be useful m then special businesses, and who, having 
obtained, first make a scientific investigation of the piopeities 
of the new substance, and then having subjected it to the 
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piactical w 01 lung of then factones, have m h few instances, 
which I myself have bi ought to then notice, given lemuneiative 
oideis dnectlyto the plantei foi his produce 

A manufactuiei may justly object to employ a new thing, 
with the piopeities of which he is but paitially acquainted, and 
which, having investigated, he has no mfoimation of the quan- 
tities 01 puce at which it can he supplied, supposing that lie 
found it suitable foi his pui poses Because, unless obtainable in 
quantity, legulaily and at reasonable puces, he is unable, he says, 
to do any good with it Therefoi e, m sending a new r pi oduct 
to mailcet, it is essential that it should be accompanied with 
the necessaiy statistical information It is not of this, how- 
evei, but of the total neglect of then endear ouis, wdncli plantei s 
complain These, if stimulated by enquiry, would be induced 
to collect oi to cultivate, to prepaie, and to send to the maikets 
ofEuiope, anew r oi little-known aiticle, and to take measuies 
foi keeping up a legular supply foi such manufactuieis as might 
be the first induced to employ it Information, theiefoie, both 
of a piactical and of a scientific natuie, is essential for bringing 
new oi comparatively little-known ai tides into use 

But the attempt to diffuse mfoimation, and to take advan- 
tage of the public attention being dnected to this subject, seems 
to be objected to by some political economists Foi it is said 
“ Some peisons, amongst the lest Mi Shaip, seem anxious to 
piofit by piesent circumstances, to bring foi ward the fibious 
productions of India, to the exclusion of those of other countnes 
Their object is not tiade, but to give employment to oui fellow- 
subjects m our colonies and dependencies, &c 33 This at the 
same time that otheis aie enqumng Why are not the lesouices 
of India moie laigely developed? If the object were only to 
give occupation to oui fellow-subjects of the East, it would 
still be a laudable one, as many have been deprived of their 
lieieditaiy occupations as weavers, by the gigantic piogiess 
made by the cotton tiade of this countiy But who the paities 
aie wdio have attempted to give this occupation, without at- 
tending to the legitimate demands of trade, does not appear 
Certainly not those who have been adopting very effective 
measuies foi securing, as an article of tiade, ample supplies of 
fibrous material now produced m enormous quantities m diffe- 
rent parts of the world, and allowed eveiy where to go to waste, 
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though capable of the most impoitant applications, both liei e and 
elsewhere It is also said, that the object in the mam seems 
to be, " eniichmg some few liundieds 01 thousands of our coun- 
trymen, who have estates, or a pecuniary interest m the East 
and "West Indies” The objections to emiching one paity at 
the expense of anothei, was never thought of when thousands 
of the weaveis of Dacca weie ruined, at the same time that 
the manufaetuieis of cotton goods heie weie enriched But 
this effect was inevitable, as the high state of mechanical inven- 
tion m England pioduced maclimeiy of which the products 
could undeisell those of the Indian loom, even in the distant 
fields wheie the cotton was giown 

In the piesent, as m all othei instances, the Indian lyot 
is quiescent and mdiffeient It is the manufactuiers and 
Chambeis of Commeice of this country who enqune, that as 
war diminishes the oidmaiy supplies, why cannot their wants 
be supplied from India, as that country glows what they want? 
Opportunity has tlierefoie been taken, and we trust wisely 
taken, to duect attention to the neglected nclies of our Indian 
empne, and thus to lemove some of the difficulties which impede 
the introduction of new things into mailcet Feeling con- 
fident, that as the countiy possesses many fibies which are of 
good quality, and the climate, wheie both land and laboui aie 
cheap, is favoiable to their giowth, that some of the success 
which eventually attended the efforts made dui mg the last 
wai, will attend the present attempts Indeed, we tiust to a still 
greatei extent, as some of the fibres now available are pos- 
sessed of the strength of the best of those then tned, but 
whrch, from their lanty, weie not piocuiable in sufficient 
quantities foi the pui poses of commei ce. All that is attempted 
is to mfoim the consumei here of what India is capable of sup- 
plying, and of enabling the pioducei there to send it in such a 
state to maiket as to attract the attention of the intelligent 
manufactuiei That is, to put information befoie him m its 
most complete foim, and accompanied by specimens which can 
be handled, either in then raw state, 01 as converted into 
coidage, with accounts of the giowth and culture of the 
plants, then productiveness, and puces Thus it may be 
hoped, that the distant cultivator of India, himself m so 
different a state of society, may be placed on a footing to meet 
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the demands of the more advanced manufacturers of Euiope at 
the aveiage puces of ordinary times In so doing, though not 
imitating, we aie only puisumg the path which has at last 
been taken m this countiy of foimmg Tiade Museums foi the 
exhibition of specimens, and the diffusion of mfoimation re- 
specting the raw pioducts of all parts of the woild We might 
go furtliei, and yet have good precedents to adduce as, for 
instance, the yeaily giant of .£1000 a year to the Royal Flax 
Impiovement Society, foi the cultuie of flax m Ireland, a 
measme which, though unnecessaiy m England, has ceitamly 
been most useful m that countiy 

THE NATURE OF VEGETABLE FIBRE 

Before proceeding to take into consideration the different 
kinds of fibre, oi the plants which yield them, it is desnable 
to have some definite ideas lespectmg the nature of fibie, and 
m what kinds 01 paits of plants we may expect to find it 

Plants aie found to be composed of cells only, or both cells 
and vessels 

Cells are completely closed vesicles, usually containing fluid, 
of which the sides are foimed of excessively thin and pellucid 
membiane This is their chaiacf eristic when young, but as 
they get older their sides become thickened by the deposit m 
their mtenoi of more solid matenal Though these cells aie 
destitute of visible poies, they aie neeessanly permeated by 
fluids, which deposit the matteis found within then mtenoi , 
and among others of the secondaiy cell-membranes, which m 
certain states possess a fibrous structuie These aie by some, 
indeed, supposed to be composed of pumitive Abies, often 
arranged spnally, which aie of extieme fineness and trans- 
parency, but which m time become thickened like the cells 
Vessels Cells may be short and varying m form, 01 oblong, 
sometimes much elongated, as is the case with Cotton But at 
other times, seveial cells becoming joined end to end and the 
intei venmg partitions absoibed, foim vessels, which, like the 
cells, become thickened on then sides, and have formed within 
them fibious matter of diffeient kinds Neithei cells nor 
vessels aie fitted foi yielding useful fibrous matenal, either foi 
coi dage or foi textile fabrics , but, as many contain fibre as a 

2 
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pait of their structuie, they may he i educed into pulp foi 
paper -making 

Woody Tissue or Fibie Within the ccllulai tissue ai e found 
the above-described vessels, and along with them what is called 
woody fihe 01 tissue This, togethci with some lasculai 
bundles, constitutes collectnelj the chief pait of the wood of 
plants, and gives suppoit to the whole vegetable fabnc These 
wood ) 7 fibies consist of elongated cells or tubes with tapering 
extremities, wlncli oveilap each otliei, and b) their union 
longitudinally foim the fibres which aic exti acted foi economic 
puiposes But when so obtained, the) aie seldom separated 
into their ultimate fibres, but, latlici united together into 
bundles of fibies These aic found in the wood, in the innci 
baik, and m the leaves of plants 

These woody fibies aie cxtremcl) slender and tianspaient, 
but tough Like the membrane of the cells, that of the fibre 
is also without poies, but pcirneable to fluids, and becomes 
thickened by the internal deposition of la)ci within laici, of 
matter which sunounds the canty of the cell In length these 
constituent cells of the fibie do not exceed from one thud to 
one line The bast cells of flax and hemp are long, but it is 
difficult to measure them exactly, as it is impossible to ascei tain 
where one cell teiminates and anothei begins When moist- 
ened, “consideiable swelling takes place, puncipall) m the 
dnection of the bieadth, and only m a small degiee m the 
longitudinal dnection ” 

The original membrane which forms the basis of the fibre- 
cell is composed of caibon, hydrogen, and ox)gen But, as 
Mohl has observed, “the combination of cell-inembiane with 
inorganic substances, is a veiy geneial condition In almost 
all plants, a skeleton (the ash), coi responding to the foim of 
the membrane, and composed of the alkalies, eaiths, and 
metallic oxides which had been deposited m it, remains behind 
after the cell has been burnt The younger an elementary 
organ is, the moie abundant, m general, the alkalies appeal to 
be, the older it is, the moie exclusively the eaiths and metallic 
oxides seem to be combined with its substance ” Hence the 
best fibres aie found m the young bark of plants, 01 m fleshy 
leaves, and theiefore, plants when grown foi then fibie, aie 
geneially sown and grown close togetliei This is donemoidei 
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to favour their shooting upwaids, and to pi event their too great 
exposure to heat, light, and an, which favoui the formation 
of the diffeient secietions of the plant and the consequent 
liaidening of the woody fibie 

PREPARATION OF FIBRE AND OT CORDAGE 

This woody or fibious tissue, foimed as it is by the junction, 
end to end, of elongated cells, is, when m its natural state in 
the living plant, adherent to the membianous sides of the cel- 
lulai tissue, and suuounded with mucilaginous, lesmous, 01 
other vegetable secietions It must, necessanly, be sepaiated 
fiom all these befoie it can be applied to any economical puipose 

This separation of the fibie from the lest of the vegetable 
mattei is effected, eithei by stripping the bailc fiom trees, 01 
taking fibre-yielding leaves, and pounding them between stones 
and subsequently washing, 01 simply picking the fibies by 
hand, and thus separating them from the lest of the vegetable 
mass But it is moie usual, and also moie expeditious, to 
sepaiate the fibies by pievious maceiation m watei Feimen- 
tation then takes place, much of the vegetable tissue becomes 
destroyed, the fibies loosened, and then easily sepaiated 
by washing 01 beating Vanous attempts have also been 
made to sepaiate the fibres by mechanical means These, as 
well as the othei methods suited to different plants, will be 
described undei then lespective heads, but moie especially m 
the section which tieats of Flax, as that plant and its fibie has 
had much attention devoted to it 

But fibies, when thus sepaiated foi economical purposes, 
aie latliei bundles of fibres than in the sepaiated state of the 
ultimate fibre Sometimes the eommeicial fibie, 01 some 
poition of it, is m the state, as shipped from the stems, of 
nairow flat ribbons, and theiefore with sharp edges Hence 
the necessity of passing them between rollers, 01 of submitting 
them to a rough process of combing, called heckling Thus, 
not only impunties aie got nd of, but the fibres are divided, 
laid parallel, and the slioit ones sepaiated, constituting codilla 
01 toiv 

The longest of these fibres being usually not more than 
fiom three to foui feet m length, aie obviously too slioit for 
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conversion into lopes of any length, or foi wcaung into cloth, 
without first undei going some preparation The natnes of the 
gieat Eastern Aiclnpelago 30m the ends of diffeient fibres 
togethei by means of some adhesive substance, and thus form 
the “ invisible knots” of an old nuthoi and obtain a tlue.id, 
which, without spinning or twisting, is long enough foi 
weaving 

If this were practicable with all fibics, they might loomed 
togethei end to end, then laid side by side and foimed into 
bundles, which might be wrapped loumlorticdatmtcnals, and 
foim a rope m which the strength of each fibie would be ic- 
tamed Some 1 opes thus made for the pui pose of c\pci iment by 
Duliamel, w r eie found to be of gieat stiength but of little 
durability The outei case wore off, and the lope opened at 
the bendings, so as to let in watei This being letamed, 
assisted the decomposition of the lope 

It has been long discoieied that we may obtain length In 
t wasting fibres togethei, when they press upon each otliei, so 
that any single fibie is unable to oicicomc the lesistancc, 
caused by the friction upon it of suirounding filnes It w ill then 
bieak more leadily than slip out fiom the mass. By this 
means, a certain degiee of compactness is also obtained, so that 
the mfiltiation of watei is pierented, and the lope picsened 
fiom decomposition Though a ceitam degiee of twist is essen- 
tial, any excess is mjunous, foi a lope may be so twisted as 
to bieak m the opeiation Andtheiefoie a rope, hi ought up to 
this point without bieakmg, would be unable to bear any 
fuitkei strain, or to suppoit any weight at all, and consequently 
be useless Great piecautions aic theiefoie necessaij r 111 twist- 
ing the fibies, so that they shall letam as much as possible of 
then original strength, and be preserved fiom sustaining any 
furthei mjuiy 

In making a lope, the fiist opeiation is to twist a ceitam 
poition of the fibres into a thick tlnead, which is called a yam 
These yams vaiy m size, fiom one twelfth to a little above 
one ninth of an inch in diameter These yams aie then waipcd, 
or stretched so that they may beai any strain equally The 
next process is to twist a number of yarns, say fiom fifteen to 
twenty-five, into a strand The twist of the strand is 111 an 
opposite diiection to that of the yarn of which it is composed, 111 
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order that any tendency m the yams to untwist may be coun- 
tei acted by an opposite tendency m the strand Thiee of these 
stiands aie foimed into a rope, and thiee lopes into a cable 
The teim lope is geneially confined to those which aie above 
an inch m cncumfeience, those which are less being called 
twine, line, and cord, though some of the lattei teims aie used 
with less stnctness, as fishing lines and clothes lines aie of veiy 
diffeient diameteis Other kinds aie distinguished by the 
name of latline 01 of lashing, sometimes they are distin- 
guished by the weight of a eeitam quantity thus, pound line 
signifies a line weighing 60 yards to the pound 160 fathoms 
of white oi untaired yam weigh fiom two and a half to foui 
pounds 

In a popuhu work by Mr Tomlinson, the different operations 
of lopemakmg are descubed as follow 1 Heckling, or hackling, 
of which the object is to sepaiate the slioit fibres oi tow, and 
to straighten the long ones, m older to enable them to run 
fieely m spinning 2 Spinning, oi twisting the fibies into 
tin eads or yams 3 Tailing the yams 4 Twisting the yarns 
into stiands 5 Laying, oi twisting thiee stiands togethei, so 
as to foim what is called a hawser-laid lope In this piocess, 
which is called th e fust lay, each stiand consists of as many 
yams as aie found lequisite to give the lequued thickness to 
the lope 6 Second lay, oi shoud haivsei-laid lope This 
consists of foui stiands laid m the same way and under the 
same conditions This lope has a stiaight loose stiand, con- 
sisting fiequently of only a few yams, mnning through its 
centie, the object of this coie-piece being to rendei the lope 
solid 7 Thud lay, oi cable-laid lope This consists of thiee 
liawsei-laid lopes, each formed of thiee laige stiands, twisted 
oi laid togethei m one gigantic lope oi cable 

Avery impoitant consideration is the due degree of twisting 
which lopes ought to leceive m oidei to letam the utmost 
degiee of stiengtli Anothei is the benefit oi injury which is 
denied fiom a large oi a small quantity of tai, because this, in- 
stead of being a pieseivative m all situations, as is generally 
supposed, is veiy often injurious, as is fully illustiated bj the 
following expei iments The abndged account of these we ka\e 
taken fiom Sn D Brewster’s 'Edmbuigh Encyclopaedia ’ 
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It was long ago sliown by Dr Ilooke, ft om scvci al experiments on the 
strength of cordage in 1GG9, that the strength of the component pai ts of the 
rope°vas diminished by twisting This lact, indeed, has been long practi- 
cally known to sailors, who are iamilini w ith the superior strength of rope 
yarns when made up into a salvage, winch is nothing more than a skein 
without twisting Salvages aic invariably used for slinging great guns, 
lolling tackles, and foi every kind of work where great stiength and great 
pliancy are required 

In the ' Memous of tlie Academy of Sciences/ M Reaumur 
lias given an account of Ins expenments on the stiength of 
lopes compared with that of then paits 

2 The yarn of a skem of white flnead bore cacli, at an aveingc, 93 lb 

... * .TIT Til .»*✓»»» 


Two yarns twisted slack into a cord broke with 1G lb 

Hence we have the absolute stiength of two jams 19] lb 

Real strength 16 

Loss of strength by twisting 3Mb 

3 The average strength of some thread was such, that each broke with 
8 lb , whereas when tlnee were twisted they bore only 17' lb 

Hence we have absolute sti ength 24 lb 

Real strength 17], 

Loss of strength by tw isting G ] lb 

4 The average stiength of some thread was such, that each broke with 
7-a- lb , whereas when font were twisted they broke with 21] lb 

Hence we have absolute strength 30 lb 

Real strength 21] 

Loss of strength by tw istmg 8 ] lb 

5 The average strength of other foui tin cads was such that each broke 
with 9 lb , whereas when twisted, they broke w ith 22 lb 

Hence we have absolute stiength 3G lb 

Real strength 22 

Loss of strength by t wisting 14 lb 


6 A well made and small hempen cord broke in different places with 58, G3, 

67, and 721b , so that its average stiength was 58 + G3 + G7 + 72 _ ^ ^ 

4 

The cord consisted of tlnee strands, and anothei part of it was untwisted, 
and its three strands sepaiated One of them bore 29L another 33’, and 
the third 35 

Hence the absolute stiength of the three strands, when separate, is 98 lb 
Real strength when twisted 35 

Loss by twisting 33 lb 

7 Another part of the same coid, which broke with 72 lb , was separated 
into its strands, when they bore 26, 28, and 30 pounds 

Hence we have absolute stiength 84 lb 

Real strength 72 


Loss by twisting 


121b 
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Dr Robison has given an account of a very interesting experiment by 
Sir Charles Knowles, upon a piece of white or untarred rope, 3|- inches m 
cn conference It was cut into many portions, and from each of those por- 
tions a fathom was taken off, and carefully opened out It consisted of 72 
yarns, each of which was examined sepaiately, and found to bear 90 lb at 
an average for the whole Each piece of rope coi responding to these was 
examined separately, and the mean stiength of the same pieces was 4552 lb 

Hence we have absolute strength of yarns - 6480 lb 

Real strength 4552 

Loss of strength by twisting 1928 lb 

As the diminution of strength m the yarns, demonstrated by the preceding 
-example, obviously arises from their position when twisted, m consequence 
of which they do not all bear the load at the same time, and not from any 
peimanent weakness produced by the twisting it became reasonable to be- 
lieve, that the twist given to ropes should be as moderate as possible 

le 

The degree of twist commonly employed was such that the rope was two 
tin i ds the length of the yarns which composed it hi Duhamel, 1 who made 
many valuable experiments on this subject, in the royal dock-yards of 
France, caused some rope, to be worked with only three fourths of the length 
of the yarn This last rope with the inferior degree ot twist, boie 5187 lb , 
wlieieas the other bore only 4321 lb He next caused these lopes to be 
made with different twists, and obtained the following results 



Weight borne bj each 

Degree of twist 

One experiment 

Another experiment 

n 

~s 

4098 

4250 

3 

4 

4850 

6753 

4 

3 

6205 

7397 


So far these experiments weie highly satisfactoiy , but it still lemained to 
be seen, whether oi not the ropes which had an inferior degree of twist, had 
not also an mfeiior degree of useful solidity, notwithstanding then supe- 
riority of strength in carrying weights 

In ordei to determine this point, hi Duhamel had a considerable quantity 
of rigging made with yarns, wrought up into only three fourths of their 
length, and got them put into actual use on ship-boaid, during a whole cam- 
paign The repoit given by the officers of the ship was highly satisfactory 
They pioxed that the lopes thus manufactured were one fourth lighter than 
the common Lind , that they were nearly one eighth more slender, so as to 
give less hold to the wind , that, from their being more pliant than the 
common ones, they 1 un easier through the blocks, and did not run into what 
ue technically called kinks , that the new cordage required fewer hands to 
woik it, in the proportion of two to three, and that it was at least one fourth 
stronger 

- -*■ % X. 

Wherever ropes are not exposed to short bendings, as in the case of 
standing rigging, where they can be defended from water by tarrimr, &c , 
the least twisted cordage may be advantageously emplojed, and should, 
according to M Duhamel s experiments, be made lrom strands , for it is de- 
monstrable that in fine stranded cordage, when the twist of the strands is 

1 ‘ Trait c dc la Fabnque tics Manoeuvres pour Ie» Vais«eaux, ou TArt de la Cordene 
pcrfectionee ’ 
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exactly equal to the twist in the laying, the strands lie less obliquely to the 

axis than in otlici ropes, and tlicrclorc bear a greater load 

v * p- ? r 

In examining the strength of cordage, 3^ inches m circumference and 
under, M Duliamel found that the strength increased a little fistcr than the 
numbei of equal threads, thus 

Ropes of 9 threads boie 1014 instead of 94G lb 
12 15(>4 12G2 

18 2148 1893 

According to the expenments of Mr Iluddnit, no strength is lost in the 
common way when tlieie are only three jams m the str uid W hen there 
are more than thiee yarns, the loss is one sixth, and with a hundred jams it 
is about one half Ills legisteied coulage, accoiding to theory, loses nothing, 
but by actual expennient it loses one eighth 

The following mle is given by Dr Robison for obtaining the strength of 
ropes 

Multiply the circumference of the rope m inches by itself and the Jfllt part 
of the pi oduct will be the number of tons winch the rope uill carry 

For example, if the i ope is G inches in cneumferencc, w e ha\ e G times G = 
36, the fifth of which is 7J tons 

Tailing Hopes — Tlieie is no blanch of the rope manufacture more im- 
portant than that which i elates to the tarring ot the cordage The fol- 
lowing experiments weic therefore made by M Duliamel on the relative 
strength ol taned and white or untarred cordage 


August 8th, 1741 


Untarred Rone Tarred Rone 

Difference 

Broke with 4500 pounds 

3400 pounds 

1100 

4900 

3300 

1G00 

4800 

3250 

1550 

April 25th, 

1743 


Broke with 4G00 pounds 

3500 pounds 

1100 

5000 

3400 

1600 

5000 

3100 

1900 

Sept 3d, 174G 


Broke with 3800 pounds 

3000 pounds 

800 

4000 

2700 

1300 

4200 

2800 

1400 


The ropes with which the preceding experiments were made, were three 
French inches in circumference, and wei e made of the best Riga liemp 
M Duharael next examined the relative strength of a parcel°of tarred and 
untarred cordage, which had been manufactured on the 12th of July, 174G 
It had been laid up m the storehouse, and the following results were obtained 
at the dates mentioned 




Difference 
of time 
in Montlis 

Untarred 

Rope 

Tarred 

Rope 

Difference 

1746 

April 14th 


Pounds 

Pounds 

rounds 


2615 

2312 

333 

1747 

May 18th 

11 

2762 

2155 

607 

1747 

Oct 21st 

6 

2710 

2050 

660 

1748 

June 19th 

9 

2575 

1752 

823 

1748 

Oct 2d 

4 

2425 

1837 

588 

1749 

Sept 25ih 

12 

2917 

1865 

1052 
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From these results M Duhamel concludes 

1 That untarred cordage m constant service is one third more durable 
than the same cordage when tarred 

2 That untarred cordage retains its strength for a much longer time when 
it is kept m store 

3 That untarred cordage resists the ordinary injuries of the weather one 
fourth longer than when it is tarred 

These results of direct experiments have been confirmed by the observa- 
tions of seamen , but they have invariably found, that untarred cordage is 
weakei than tarred cordage, when it is exposed to be alternately wet and 
dry, that taned cordage is chiefly useful for cables and ground tackle, 
which must be constantly soaked in water , and that cordage, superficially 
tarred , is always stionger than what is thoroughly tarred, and resists better 
the alternate conditions of dryness and wetness 

Several important experiments on the relative strengh of tarred and un- 
taned ropes were made by Mr W Chapman, 1 chiefly with the view of deter- 
mining the effects of his method of preserving ropes with purified or washed 
tar Three pieces of rope were made on the I Oth of August, 1808, of 12 
threads in each strand The fiist was an untarred lope, the second a rope 
made of washed tarred yarn, and the third a common tarred rope A part 
of each of these ropes had their strength tried on the breaking machine , and 
another part was steeped in water for about thiee months, and then taken to 
a foundry stove, which is supposed to have been at about 130° of Fahrenheit 
They remained in the stove about three months After that they lay at Mr 
Chapman’s ropery till Nov 3d, 1803, when the following experiments were 
made with them 



When made 


Portion of 


Aug 10th, 

Nov 34, 1803 

original Strength 


1802 


retained 


Cut 

Curt 

Cut 

White rope 

33 4 

1 9 

571 -g 

Common tarred rope 

22 2 

7 35 

33 0 [ g 

Washed tarred rope 

29 1 

12 35 

43 8 J - 


The tarred ropes were both brittle , but the latter was more so, and they 
both cracked on bending 1 

[Mr Chapman has also observed that though cordage is injured by 
tarring in cold climates, it is much more rapidly so in hot climates ] 

The following experiments were made m 1807, by Mr Chapman, for the 
purpose of showing the injury arising from the retention of that portion of 
the essential oil which cannot be dispensed with, and also the injury which 
arises from the progressive disengagement of the acid of essential od 



Weight with 

Weight with which 
it broke after 


winch it broke 

exposure 


u hen Moist 

to a Stoi e for 


Cwt 

four months 

Cwt 

Untarred rope 

45 75 

38 97 

Rope tarred with cold tar 

51 29 

26 40 

Ditto with boded tar 

38 94 

25 07 


1 Author of ‘ Treatise on the progressive endeavours to impiove the Manufacture 
and Duration of Cordage London, 1808 
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The fit at column shows the strength of the i ope when made, unit these 
corn! after having been exposed to the he it of u stove hoin b r t J to 100 I uhr 
The following expei inicnl«, also made 1>) Mr Chapin m, confirm tho'c oi 
Dulinmel, t expecting the diuunution m the stictigth ol cord tgi nrodtncd by 
tairing The ropes were rcgistcied on the improved print iple, mid were 
made with the same jnrn, and with 17 tin e ids in each -druid 



Clift 

( t ipuVlVr - 


in Indies 

S Cl .1 

1 




C»l (fl 

1800 Oct 2 W lute rope 

2 75 

Broke with 7 > | 100 

i „ Oct 21 Tarred rope 

2 8 

„ Vi j H I 

| 1807 Mil) 8 Same rope 

28 

„ III Vi 2 


The following espci intents were in ide w ith ropea made oi the « unc ) urn-, 
and of nine in each strand 


i 


\\ lute rope 
Tar of whale oil 
. Tar and tallow 
j lar unptinficd 


Ci irt ( 




C 1 1[ in' 

in tnclu.3 




Stt , 1 

“ \ 


Cat 


Cwt 

i " 1 

Broke with 

27 

U 

100 

1 85 i 

»r 

22 

*» 

M7 

18 ! 

♦t 

17 

5 

\r> b 

1 7 i 

»» 

15 

05 

57 7 


Whale oil and tillowhave therefore an excellent eflect, particul nl) the 
foi mer 

* * * * " 

The follow'ing expeinncnts were unde b) Mi Chapman on the eh'.ticity 
of ropes of different hinds, when strained with jtlis of their breaking stress 


Original 

I tr„tli 

1 Ulptll 

wliUl Mra ntil 

Indus 

JnrlitJ 

Registered primarv strands 2 1 

2IJ to 2> 

Registered shroud laid ropes 2 1 

2G to 25 J 

Common made shroud laid rope 2 l 

27J to 28 

Registered cable laid rope 2 f 

27 to 27] 


The three hinds of rope last mentioned, stretched on an average 1 inch m 
24 with a fifth of then breaking stress, which is fiotn i to C lb ot the whole 
stretching of the icgisteied slnoud laid ropes, hut onlj tioin 2ths to Jth ot 
the stretching of the common made shroud ropes 

In May, 1805, Six Joseph 13 inks, being anxious to tiy teak t ir lor rope*-, 
two three-inch t opes were made of the same ) ai ns, one w ith teak tai , and the 
other with common tar The) weie then placed m the same stoi chouse, and 
weie broken Sept 28 th, 1807 

Common taned rope broke w ith 3848 pounds 
That made with teak tar broke with 5980 

The common tarred tope being only about two thirds the strength of the 
other 

It is interesting to conclude with a notice of the efficacy of 
an Indian pioduct It will piobablvhe found that the Indian 
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practice of tanning ropes is also efficacious, and has the advan- 
tage of not mjuiing the texture of the fibre, as will be men- 
tioned when noticing Dr Roxbuiglds expenments 

-ARRANGEMENT OF FIBROUS PLANTS 

In treating of the different Indian fibres, it is desirable to 
adopt some methodical, instead of an accidental arrangement 
Eoi such, as foi instance, the alphabetical, would necessarily 
be n tegular, when the selection of the names must be made 
from a variety of languages, accoidmg to the places wheie a 
fibre or the plant yielding it is best known Pieference will of 
couise always be given to any name known m commeice But 
some of the articles to be tieated of are unknown m the mai- 
kets of Europe, and a few, though common m every part of India, 
aie yet not known theie by any common name A selection 
must, therefoie, be made of one of the names, as this is essential 
foi distinguishing the ai tides one from anothei, and to assist 
in fixing the attention upon each individually Thus we shall 
avoid calling every new fibre, hemp, when one only can pio- 
perly be so named In the same way, the South Sea Islanders 
called every new animal they saw, a pig, because that was the 
only one with which they weie acquainted 

Without entering into minute details, we shall adopt an 
airangement founded upon the botanical affinities of plants, 
not purely because it is scientific, and theiefore moie satisfac- 
toiy, but because it will enable us to make a number of com- 
pai isons with fibres obtained from plants of the same family in 
othei pai ts of the u orld It will also enable us to draw some 
piactical deductions fiom the mfoimation we may thus bring 
together Though I have no doubt that some who consider 
themselves eminently practical, will sneei at the idea of a 
scientific anangement being pioductive of such results 

Botanists have for some time airanged all plants into a lew 
laige divisions, from characters denved from then internal 
stiucture thus, some being composed of cells only, aie called 
Cellular , othei s aie called Vasculai , because, m addition to 
cells, they also contain vessels usually accompanied by woody 
tissue The cellular tissue being developed m every direction, 
is sometimes called the honzontal svstem, while the vascular 
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gi owing veitically, is distinguished as the longitiidinal system 
It is m this dnection that the fibies of which we have to tieat 
are placed m the plant The development and airangement 
of these two systems pioduce three distinct foims of giowtli 
and of internal stiuctuie 

Aaogens, or summit gioweis, so called fiom the growth of 
the stem taking place by the junction of the bases of the leaves 
at the top of the stem, as m Tiee Ferns Undei this used as 
a geneial term cellulai plants, such as Mosses, &c , aie in- 
cluded, but none of them yield fibie, eitliei foi coulage 01 foi 
textile pui poses, though it is possible that some of the feins 
contain fibie enough to foim pulp foi papei-makeis 

Endogens, 01 inside gioweis, aie so called because the bun- 
dles of vessels and fibies proceed fiom the bases of the leaves 
into the cellulai centie of the stem, and aie thence pushed 
outwards by the new giowths, so that the outside of such stems, 
as of Palms, is haidei than the inside These plants have no 
legulai bailc which can be stupped off, and then leaves have 
the veins 1 unning paiallel to each other It is these leaves 
which abound m fibre, which may be sepaiated by simple 
pressure and washing, as in the Pme-apple, Agave or Amencan 
aloe, Plantain, and many otlieis In Palms, the stiuctuie of 
the leaves is too dense foi the fibies to be sepaiated so easily 

Evogens, 01 outside gioweis, aie so called fiom additions to 
their stems being made on the outside of the giowtli of foi- 
mer yeais, as seen in the lings of wood on a tiansveise section 
of the tiunk of any of the oidmaiy tiees of Euiope Tlieie 
is also a distinct bark, of which the outei pait is composed of 
cellulai, hut the mnei contains the woody tissue From this 
the fibies are sepaiated foi various economic purposes, usually 
by shipping off the baik and then steeping it m watei, as with 
Flax and Hemp, Jute and Sunn The leaves of Exogens have a 
reticulated 01 net-lilce, instead of a paiallel venation 

The above characters, taken from the parts of vegetation, 
aie found to be accompanied by others equally chai actenstic, 
in the paits of fructification Thus the spoies of Aciogens, 
in geimmatmg, are unaccompanied by anything like a leaf, 
the Endogens have a single seed-leaf, as may be seen m 
Wheat and othei Cereals, as the Bice , while Exogens, in spi out- 
ing display two of these seed-leaves, as m Peas and Beans 
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From these peculiarities othei names aie given to the above 
divisions, hut -which it is needless foi our pui poses to notice 


PREPARATION OF THE FIBRE OF ENDOGENS 

Though both the stem and the leaves abound m Abie, it is 
fiom the lattei chiefly that this is sepmated for piactical 
pui poses The Abies of some plants aie not sepaiated fiom 
the lest of the vegetable mattei, but the stems and leaves 
are simply dried and twisted, as m the case of some Grasses, 
Sedges, Rushes, and even the leaves of Palms The leaves of 
otheis are simply beaten with a stone on a flat boaid 01 on 
another stone, and afterwards the lest of the vegetable mat- 
ter washed away Occasionally such fleshy leaves have been 
passed between lolleis, as those of a sugai-mill, and woth the 
consequent saung of both time and laboui, also with a diminu- 
tion of cost Veiy fiequently, howevei, these leaves aie 
steeped m watei until feimentation takes place, when the laboui 
of sepaiatmg the fibie is much diminished But this often 
takes place with gieat loss of stiength as well as of the beautiful 
white coloui, foi which most of these endogenous Abies aie 
pai ticularly distinguished 

Di Huntei, who has paid much attention to the separation 
of this class of fibies, has obseived that the oidmary modes of 
separating the Abies of plants in India, that is, steeping them 
in w r atei, aie exceedinglv faulty Eveiy day’s steeping of a 
vegetable substance m watei takes fiom its stiength, and com- 
municates a tinge to the Abies which can only be lemoved by 
the subsequent application of some chemical agent, such as 
lime, the alkalies 01 chlorine, which m some cases, no doubt, 
diminishes then stiength He obseives that m most paits of 
India the feimentation which takes place m plants heaped 
together or steeped m w r ater proceeds so lapidly, that it is 
extremely difficult to pi event the accession of putiefactive 
decomposition This, he says, commences m succulent plants, 
when immeised m water, m twenty 01 twenty- two horns, 
dm mg waim weather The soonei, theiefoie, that the decom- 
posing parts of a plant that is, the mucilaginous, sacchaime, 
and othei constituents of the sap and pulp aie lemoved, the 
wlutei are the Abres, and they retain moie of their oiigmal 
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stieugth The fibics cleaned within a da} or two after the 
plant 01 leaf had been cut, weie found to be white, xtiong, and 
silky On w'ettmg the same lcpcatcdly and exposing them to 
the dew, it has been found that their strength is impaucd 
Those fibics that weie steeped in water for a few dais 

acquired somewhat of the colour of English tow Those 

steeped for tliiec weeks became quite lottcn, brown, and brittle 
Di Hunter has fuithci ascei tamed In cxpci imcnt that 
the partial diiing of the leaics or bark of plants in the sun, 
as lccommended and piactiscd In the natnes, docs moic harm 
than good, as it makes the pioccss of cleaning more tedious, 
and is apt to tinge the fibics Such as ha\e been thoroughly 
dned in the sun befoic being cleaned, gne buttle and often 
brown-colouied fibics, unless tlieic be natuialh ier\ little 
moisture to be dned up The only wax lie found of preparing 
fibies bj lotting, is that followed In the natnes in i few 

localities near laigc meis, whcie the lca\cs of the Agn\ c, 

fiom their outside liatdncss, aie sometimes buned under wet 
sand below the let el of the watei m the rner 


Ghvssis (G hamnia) 

The glasses so extensnel} difiused, and in dificrent forms 
as pastuiage foi cattle and corn for man, so essential for the 
continued existence of the animal kingdom, aie seldom thought 
of as matenals foi cordage Yet they weie prob.vbh the fust 
substances which weie com cited into rope, for the simple 
twisting between the hands of the flexible leaics and pliant 
stems of many of the grasses w ill foi m a lope, as is daily practised 
with bands of hay or those of stiaw In the chans of the 
Ciystal Palace, we may see the 1 ush-hke bottoms arc foi mod of 
the twisted straw of lye Otlieis are employed foi thatching, 
and some foi platting, scieen- and mat-making All pui poses 
which indicate the presence of fibre of sufficient tenacit} to 
bear at least a ceitam degiee of stiain and of picssuie But 
m these plants, as well as m sedges and lushes, the fibre is not 
always sepaiated fiom the lest of the vegetable mattei, but the 
whole leaf 01 stem is dried, and used m its entile state As 
the fibie, howevei, possesses the lequisitc degiee of tenacity, 
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it can be separated m tbo fomi of pulp md u«c<l for paper- 
making, ns Mill be ntram mrntioncd in tbo subsequent pages 

The glasses abound m India, m the plains arc numuous 
species of genera little know n in Europe, Mitb the cult nation 
of nee, ni.n/o, joar, and nnm millets m the raim season , 
and in tbe cold ncutlic^of «lie it, Intlei, oats, and nullit , uliilc 
in tbe llimalaxas tbe pastuic-grasses me id mi of them the 
same ns in Europe, and tbo moils arc niltnatcd in tbe sptmg 
and summer, nitli some nee in tbe rains (r Author’s jiaper 
‘On the Corn and Pnsturc-Gr nscs of India, in Illustr itions of 
Ilimalainn Uotam/ pp 111 127, reprinted m ‘Trim Agrie 

Soc of India/ mu, p 01 ) 

Though tbe grasses Mere piobtbh among the first sub- 
stances used for coidagc, none of them seem cacr to ban 
been obiects of export commerce, puih bceuise tbc\ are so 
unncrsalh difitncd, and patlh bee uise tb<\ .ire bulk} and 
deficient m strength One or tuo liaie, bonder, been Mifh- 
cientli distinguished to ha\c been notued b\ tbe ancients 
One of these is tbe Esparto of the Spaniards, supposed to be 
the Sparlum of the limn uis It is piobablc, Iiomcici, that a 
\cr\ dificrent plant (Spin /turn jimcnmt) was also sometimes 
included undci tins name, foi it Mas not unrommon for nliat 
ive consider \ci\ dtficient plants to be included under one 
general nunc, if tbc\ mcic used for tbe same pm poses 
Indeed, it is not unusual, c\en in the present da} , foi leiy 
dificrent substances to be included undci one general term , 
as is the case, foi instance, with the word hemp, of m I nch uc 
shall liaie to mention scieial instances The E^ptnlo of the 
south of Spain, cspecmlh of the piouncos of Ilucsca, Murcia, 
and Almciia, is Stipa (oi Mnciochloa) fuwnttima, called "mat- 
need” In Tta\, and supposed to be “tbe insh of a di\ soil of 
Plmy It groMs m tufts, Mitb long lcn\cs, and is still used 
In tbe Spaniards foi making sandals, mats, baskets, and ropes, 
and also sacks, nets, and toils, ulncli the sbepbculs use as 
hurdles for their sheep Some seems to hax c been e\poi ted both 
to tlie South of Fiance and into Italy, foi making baskets, sacks, 
and i opes, as this Mas prohibited m 1783 and 1790 It is also 
employed for slufiing palliasses, and some papci made of it Mas 
sent to tbe Exhibition of 1851 Lyr/eum Spin turn is sup- 
posed by otlieis to be one kind of Spaitum, as it is also called 
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Espaito by the Spaniards Ai undo arenai la isused in the Hebrides 
foi many of the same purposes as Espaito is by the Spaniards 

In India seveial of the indigenous grasses are employed foi 
the same pui poses as the above Thus the Moonja of the 
natives ( Sacchaiutn Miinja ) is collected aftei the lamy 
season and kept for use, as it is emplo} r ed in tying up then 
cattle at night and foi ropes foi then Persian w heels It is 
said also to be one of the glasses employed for making tow- 
lopes by the boatmen about Bcnaies The Sinn 01 Sena of 
Bengal (Sacchamm Sara), or the Pen iced glass, Mi Henley 
informs me is another species employed by the boatmen about 
Allahabad and Mnzapoie, and esteemed as a tow-line foi its 
stiength and dui ability even when exposed to the action of 
watei It is said to be beaten into a rude fibre and then 
twisted into a rope 

Besides the above, the sacied glass of the Hindoos, the dab 01 
koosha of the Bialimms (Poa cynosw oided), is also made into 
lope in North-West India Other species of Sacchaium are 
used for thatching and foi scieens, and some foi making 
writing-pens and foi arrows The fibies of the Khiiskhus 
or Vetiveyr aie moie lemaikable foi then ngiecable odoui 
than foi their tenacity, while the Bamboo, the most 
gigantic of glasses, might be enumeiated with timbeis latliet 
than with fibres, though its split stems aie often employed foi 
making mats m India, and the young shoots foi papei -making 
by the Chinese Many otlieis of the glasses might be conveited 
into half-stuff for papei-makeis, and have the gieat adiantage 
of affoiding laige quantities of a cheap matenal 

The Nul or Nai of Bengal is described as being employed 
foi making the mats known by the name of Duima, which 
are formed of the stalks split open Hr Stocks mfoims me 
that m Sindh the glass called Sur, which peihaps is Amndo 
kaika , has its culms, sui jo kanee, made into chans, and its 
flowei- stalks beaten to foim the fibies called moom/ah These 
are made into stung or twnne {nioomjah jo naiee), and into 
ropes ( moonyah jo russa) 

While this sheet is passing tlnougli the pi ess, I have been 
mfoimed by Mi Bums, of the Indus Elotilla, who has been 
several yeais m Sindh, that the boatmen of the Indus 
universally employ the Moon] (piobably the above Sacchanim 
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Munja ) as a towing lope and foi the ligging of their vessels, 
m all places aboi e Sukkur But below that place Con 1 ope 
is veiy geneially employed, being better able, I behe\e, to 
stand the action of salt u atci The Moonja, lion e\ ei, is possessed 
of gieat tenacity, as is eudeul fiom tuo-inch lopes, often fifty 
fathoms in leuglh, made of its fibies, being sufficient foi 
diaggmg then laigest 01 1200 -maund boats up the Indus, and 
consequently against the full fotcc of the stieam, even lound 
piojectmg points The lope is also possessed of lightness, so 
advantageous foi ngging, and is capable, also, of beanng, 
without in] ui v, alternate evposurc to wet and to subsequent 
drying Both qualities being essential foi a ton -1 ope INI i 
B ums has also infoimed me that plants growing beyond the 
lange of the oveiflowings of the n\ci, 01 of the influence of 
the tides that is, m the inteiioi of the country, uheie, 
indeed, it glows in last abundance aie possessed of the 
gieatest stiength The upper leaves, about a foot oi so in 
length, aie piefened and collected Ilaung been made up 
into bundles, they aie kept for use When lcquned for 
twisting into lope, they aie fiist moistened m water two men 
then, sitting opposite to each othci, take one of these moist 
bundles and beat it alternately uith mallets, until the loose 
cellulai aie sepaiated fiom the fibious parts These aie then 
leady foi twisting into the lopes ulucli aie so extensively 
employed on the Indus It is evident that a continuation 
of the same process, or the employment of the Dhcnkee of 
India, would affoid a veiy ample supply of half-stufl foi papei- 
makers, and at a cheap late 

Sedges ( Cypaacai ) 

Sedgea nearly lesemble glasses in. appeal ance, but glow 
usually in moist situations, and aie distinguished fiom them 
by their angular stems They aie lemaikable for so few of 
them being useful for any pm pose not even for fodder. 
One of them, howevei, is famous as having yielded the 
Papyius of the Egyptians, employed by them foi making paper, 
ropes, and even boats , and of which the plant is so fiequently 
represented m then sculptuie and paintings An Indian 
species of Cypeius (C tegetum, Jtoxb ; called Papyius Pangoi ei 

3 
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by Nees von Esenbeck), the Madooilati of the Bengalees, 
winch is extiemely common about Calcutta and m Bengal, 
is veiy extensively employed for making the elegant, sinning 
and useful mats foi which the capital of India is famous, and 
winch aie fiequently impoited into Em ope Di Roxbuigh 
states that the culms oi stalks of the plant when gieen are 
split into tlnee 01 four pieces, which m diymg, conti act so 
much as to lmng the maigins in contact, m which state they 
aie woven into mats, and thus show a neaily similai suiface on 
both sides Specimens of the stups of this sedge weie sent 
to the Exhibition of 1851, as well as mats made of them 
These stups aie tied up m bundles about foui inches in 
diametei and foui feet m length, and seem, besides then 
extensive use foi mat-making to be well adapted foi platting 
The cotton-giass [Enoplioi um) of Euiope is a conspicuous 
ornament of tuif-bogs and marshy moois, from having its seeds 
clothed at the base with a silky 01 cotton-like substance 
With this, pillows aie sometimes stuffed, and wicks of candles 
as well as papei, made Tlieie is a species of the genus very 
common m the Himalayas, both in low valleys and at con- 
siderable elevations This, I named Ei loplioi um carmabmum, 
in consequence of my finding it eveiywheie emplojed m 
making lopes foi all oiduiaiy puiposes by the mountaineeis 
Its name, bhabhar and bhctblmiee, has a consideiable lesem- 
blance to that of the papyrus, considenng that the b and p 
aie letteis so fiequently mtci changed for each otliei All 
who have sci ambled up the steeps of the Himalayas aie sen- 
sible of the gieat suppoit they have received fiom the tough- 
ness of the tufts of the bhabhur. Specimens of the dned 
leaves, made up into bundles about tlnee feet in length, were 
sent to the Exhibition of 1851, fiom Beerbhoom Also twine 
made fiom it this, though lough, is strong and well fitted 
for oidinaiy purposes 

Capt Huddleston, m a papei on the Hemp and otliei 
fibres of Gfuihwal, in the Himalayas (‘Trans Ague Soc of 
India/ vm, p 272), mentions the Bhabhur as holding a conspi- 
cuous place, “fiom its extensive use and most abundant supply 
throughout the whole of the lulls, affording a most economical 
substitute as an aiticle of coidage, m lieu of otheis of a moie 
costly and dui able natuie All the jhoolas oi rope bridges. 
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w Inch aie cicctcd oici the laigc meis, wheie sanghas oi 
wooden-planked budges cannot be made, on all the puncipal 
tliorouglif.il es of tins distuct, aie constiucted of tins silky 
species of glass, the cables of which aie of a considerable 
thickness These lope budges nic a iciy safe means of com- 
munication oi ci the laige and rapid uveis mteisccting 
diffcient p.uts of the countn, both foi tiaicllcis and men 
mtli loads, and, nhere the footway and sides me piopcily 
laced with biushwood, afloul au eas) enough roadway foi loaded 
sheep but ncitliei ponies 1101 cattle can timel oici them 
Tins grass grows abundantly in all the i mines up the sides of 
the mountains, and is to be had onh foi the cutting but it 
is not of a very durable nature, though pretli stiong when 
fresh made into lopes It lasts about a twelvemonth only, oi 
a little moic, and the people in chmgc of the lope budges are 
constantly employed in icp.uung and annually lencwing the 
lopes and sta^s The 'clnnkas/ oi tcmpoiai}' budges ol a 
single cable, upon which timeises a scat in the shape of an 
o\-yoke, aie also sometimes made of tins glass” 

Buerusiiis (Typhacca) 

Bulrushes, so conspicuous in the maishes of Emope, extend 
also to similai situations in most paits of India The leaves 
aie m some paits of Euiopc emplojcd m making mats and 
ivintei coieungs foi plants, as well as foi stuffing chans I have 
alieady lecoided that the leaves of pule) a and ? o ce (oi Typha 
elepliantina and T unyushfolni) are employed m making mats 
in Noitli-Wcst India Dr Stocks infoims me that in Sindh 
the forrnei is called pun, and its leaves employed foi making 
mats and baskets The pollen, like that of Lycopodium, is 
inflammable, and used as a substitute foi it m Euiope. It is 
also collected in Sindh, and theie called booree 

Vacoa oi Screw Pines ( Pandanacecc ) 

The Sciew Pines, having fiuit something like that of 
pines, and flow r eis not moie developed than those of the Bul- 
lush, aie lemailcable for then gigantic Biomelia-like leaves, 
auanged in a spnal mannei Though abounding most in 
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Mauritius and Bourbon, species are also found m the southern 
parts of India, as well as m the Straits and Buima “ The 
leaves aie composed of tough longitudinal Abies, white and 
glossy, which enable them to be employed foi covering huts, 
making matting, as well as for coidage, in the South Sea 
Islands, and m Mauntius for making sacks for coffee, sugar, 
and giam 33 Himal Bot 3 p 408 ) The species which is best 
known in India is the Keoia or Iietgec, the Kalderabush of the 
Madias Peninsula, called Pandanus odoi utissimus by botanists, 
on account of the exquisite peifume of its flowers Dr 
Roxbuigh ( C F1 Indica/ m, p 741) has, undei this plant, men- 
tioned the uses to which the species most common in the [Mau- 
ritius is applied , 11111011 , as well as some of the otliei species, is 
known theie by the name Yacoa oi Baquois It appeals to be 
the Pandanus sativns of Du Petit Thouais, but w Inch Mi Henley 
mentions as P Vacoa He having obseived the valuable uses 
to which the plant was applied m the Mauritius, lecommended 
its mtioduction mto India, m some of the dry southern parts 
of which, it would, no doubt, though slow' of growth, be a 
valuable acquisition, from the facility with which good sacking 
may be manufactuied fiom its leaves Mi Henley descubes 
this most useful Yacoa of the Mauntius to giow to the height 
of thirty feet, wdien peimitted to do so, but, m geneial, the 
cropping of the leaves, which commences m the third yeai, 
keeps the plant dovra to the height of fiom six to ten feet. 
The plant is lemarkable for the aenal leafless loots which it 
sends down as suppoits foi its stem, and which aie of so 
fibious a natuie as to be employed foi making paint blushes 
for common pui poses The leaves aie cut eveiy second year, 
beginning when the plant is thiee years old, and each plant 
yields enough for two huge bags The prepaiation must 
begin with the leaves immediately they aie removed from the 
trees, and consists, fiist, m splitting the leaves into fillets, 
which are from thiee fouiths to one inch bioad at the base, 
but taper to a point, and are fiom thiee to four feet m length 
One of them will support the weight of a bag of sugar, or 
about 1401b , without bieakmg Mr. Henley states that the 
leaves of the otliei species with which he is acquainted aie 
compaiatively weak ( c Jour Ague Soc of India/ 1843, p 92) 
The Nipah Palm ( Ntpa fiuticans ), which, fiom the appear- 
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ance of its foliage, is generally supposed to be a Palm, tliougli 
stemless, but which, m tlie natuie of its flowers, appioaclies tlie 
Screw Pines, is a plant of wlneli tlie leaves are applied to mat- 
malung and thatching It is a native of the Indian Aichipelago, 
which extends noithwaids to the Meigui River, wheie it is 
found m peifection, but only a few specimens as far north as 
Moulmam. It flounshes in blackish watei, along with the 
Mangiove, and its lower paits aie inundated when the tide uses 
It abounds in sacchaiine sap, which may be evapoiated into an 
excellent sugar, oi feimented into a kind of “Palm wine 33 Its 
leaves are those chiefly employed m the Tenassenm provinces 
for covenng the toofs of houses, and laige quantities aie sent 
noithwaids fiom Meigui for this puipose They are also made 
into mats, and no doubt abound in fibie, though this is not 
sepai ated foi economic puiposes 

The Pine-aitle Tribe (Bi omeliacece). 

The Pme-apple, 01 Ananas, is so well known asr an object of 
the most careful cultuie in Euiope, on account of its pleasantly 
sweet and aromatic fiuit, that we should not expect to find it 
included among coidage plants But its long and ligid leaves, 
which aie thorny at the edges and point, abound m a quantity 
of fine white fibies, winch aie, m some countries, woven into 
the finest fabiics, netted, or twisted into lines foi fishing and 
into lopes possessed of considerable stiength These are said 
not to be mjuied by constant immeision m water a piopeity 
which the natives increase by tanning them Not only the 
cultivated Pine-apple, but otlieis of the genus and family, aie 
possessed of similai piopeities, as the Penguin, or bioad-leaved 
wild ananas ( Bromelta Penguin), which is common on tlie locky 
lulls m Jamaica and other West India islands It is employed 
m making fences to their fields , and its leaves, after being 
steeped m water and beaten with a wooden mallet, yield a 
strong fibie, which is twisted into lopes, and manufactured 
by the Spaniards into cloth, of which they make hammocks, 
&c. So B Km at as, or upright-leaved wild ananas, which 
includes the Caiaguata of Piso, and is common m South 
Ameiica, and the Curratow or Griawatha (B sagenana), pro- 
oably the same as the Craute de rede, common on the 
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coasts near Pernambuco, and olhci paits of Bm/il So also 
B (no w Bilbo gut) vauct/ala, 01 C.uo.i, which glows in 
wild luxuriance for miles, and yields excellent twine (or 
nets in Biazil, and tlic so-called New Oilcans moss or “long 
beaid” ( Tillandsui usneouki), of winch a bale was sent to the 
Exhibition of 1851, and pioposcd as a substitute foi ban, for 
stuffing cliaus, cushions, and matti esses 

The fibre commonly called Cunatow, is twisted into thick 
lope, one of these is said to lime been m use for many jears 
at the city of Paiaiba, foi hoisting m nicicliandise Laigc 
anchois aie said to liaic been diagged up with this lope, when 
those of hemp paitcd (v Roster's ‘Tiaicls m Bia/il/ 11 , 
p 341) 

The cultnated Ananas, oi Pine-apple, like the other species 
of Biomcha, is a native of the waim paits of the continent, 
oi of the islands of America The Spamauls and Poilugucsc, 
when intioducing the plants of the Old Woild into the counti ics 
they discoieied, also tiansfcncd some of those of America into 
the paits of the Old Woild with which they wcic connected, 
such as the west coast of Afnea, the south of India, and the 
Plnllipme Islands In all of winch, the pine-apple has become 
so established and appaieutly wild, as to be bj some considered 
even to be indigenous 

The Pme-apple (Ananawa <ta/?va, foiraeilj Biomcha 
Ananas), being a natnc of the moist foicsts of South Amencn, 
from the lei el of the sea to delations of about 1800 feet, 
lequnes, foi its successful cultme as a fruit, a waim and 
moist climate, but, like others of the famih, the species arc 
capable of existing m a waim, diy an 

The Pme-apple is said to have been mtioduced into India 
by the Poituguesc, m the yeai 1591 It has, m some paits, 
become so natuiahsed, as to appeal indigenous Capt Tuniei, 
in Ins journey to Tesliooloomboo, mentions it as iciy abuudant 
at the foot of the Himalayas It flouiislies m Assam, and 
foi ms thickets neai Rangoon, pioducmg, also, accouhng to 
the accounts of diffeient visitois, iciy juicy, w ell-flai oured 
fiuit Di Wallicli, in the yeai 1836, piesented to the Agn- 
cultuial Society, a bag made on the Ivliasia Hills, of Pine-apple 
fibie, having pui chased it foi a tnfle at Cheiapoujee He men- 
tions the enoimous quantity of Pmcs gioivn on that langc, and 
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that the plant appeals as if it weie quite a natuial piodiicticm 
Di Helfei descubes the Pme-apple as so abundant in the 
Tenassenm piovinces, as to be sold in Amheist Town m the 
months of June and July at the rate of one lupee foi a boat- 
load It chiefly abounds iu low grounds, though it is also to 
be found in the hills amongst the Kaieans The natives know 
it only by the Amencan name, ulncli they tiansfoim into 
Nannali tin tin designating fiuit They do not seem to be 
acquainted with the beautiful fibie yielded bi the leaves 

The Pine-apple is descnbed as glowing m gieat abundance in 
the Phillipine Islands, but as producing only a small, lathei diy 
fiuit But we lequne some piectse mtoimation to enable us to 
judge wliethei this is actually the plant escaped fiom cultiva- 
tion. M Peirotet consideis it a distinct species, and has 
named it Biomelia Pigna, fiom the Spanish name Pigna or 
Pma, signifying a cone There, this wild plant is valued on 
account of the fine liair-hke fibies which aie sepal ated fiom 
out of the leaves Of these fibies, the cclebiated pme-apple 
cloth of the Philhpiues, sometimes called “ batiste dbananas,” 
and lesembling the finest muslm-like fabnc, is woven This 
is embioideied by the nuns of the coments in Manilla, with 
gieat shill and taste Some beautiful specimens of these, 
undei the name of Pina muslin, weie to be seen m the 
Exhibition of 1851 This is sometimes called giass-cloth, but 
enoneously "With a magnifiei the fibies may be seen to be 
veiy numeious and fine, but not twisted at all, as in giass- 
cloth 01 the finest muslins and cambiics Mi Bennett, in 
his ‘ Wanderings/ obseives that one of the coaisei fibies may 
be subdivided into tlneads of such fineness as to be baiely 
peiceptible, and yet sufficiently strong foi any puipose 

Mr Bennett mentions visiting a plantation near Smgapoie, 
made by a Chinaman, foi the pieparation of the fibies of the 
ananas or wild pme-apple, which aie expoited to China, being 
used there “ in the manufacture of linens ” The Chinese 
said he got U lupees the catty, for the fibre The leaves 
recently gatlieied and the laigest aie piefened aie laid upon 
a board and the epideimis is lemoved with a bioad knife 
Upon its lemoval fiom the uppei suifape of the leaf, the long 
and beautiful fibies weie seen lying upon the lower and densei 
epideimis, lunmng m a longitudinal dnection, the fasciculi 
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of fibres weie then readily detached by the hand on being 
laised with the bioad knife 

The scpai ation of the fibic of the ananas is practised in 
other places besides the Phillipinc Islands The Singapore 
Committee tom aided specimens (7 \ih nanat) fiom Malacca, ns 
well as some of tlnec dificicnt qualities picpaied at Singapoic, 
and. a poition as leady foi w casing, that is, with the ends 
gummed, 01 joined together by some adhesive substance, thus 
fanning the “ invisible knots” of an old authoi Specimens 
weie also sent fiom Java and the island of Celebes. 

Dr Itoxbuigh docs not appear to base paid much attention 
to the scpai ation of the ananas fibic, but m the }car 1830, a 
lady (Miss Da\y) sent specimens of a tin end picpnrcd from 
the wild pine apple plant of Assam, of various dcgiocs of fine- 
ness, observing that the thread must be prcpaicd when the 
leaves aie giccn, as nothing can be done with them in a dry 
state Miss Davy subsequently sent specimens of cloth manu- 
factuied fiom this tin cad to the Agiicultuial Society of Calcutta, 
observing that she had had much difficulty in getting it woven, 
as the principal manufacturers m Dacca positively refused to 
undeitake making it into cloth. A wcavci in the jungles neai 
Dacca, afteiwaids undertook to do so, and wove the cloth 
which was sent Of this, Miss Davy had some embioideicd 
m silvei, a style of woik m winch the natives of that 
pait of the countiy excel The specimens of the fibic were 
shown by Mi E Solly to spinners m this countiy, but who 
did not consider it could be substituted foi flax m the manu- 
facture of textile fabrics A patent was, liovvcvei, taken out 
by Mi Zinckc, for the manufactuie of thread fiom tins fibie, 
because, wdien bleached, it could be spun m the same way as 
flax The process of bleaching, by dcstioying the adhesion 
between the bundles of fibies, lenders it much finer, and 
hence enables it to be extended between the lolls m the pio- 
cess of spinning lie consideis that, fiom its beautiful silky 
lustie, combined with considerable stiength, it is well adapted to 
form a substitute foi linen 

These pme-apple fibies ( anasa net) a), and the tow or 
oakum fiom them, weie also sent from Madias and fiom Tia- 
vancoie, showing that the ait of sepaiatmg these fibies is ex- 
tensively diffused. Di Hunter leceived some veiy fine, stiong, 
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and silky fibies from Poito Novo, piepared by Mr Lima 
But as the plants aie not so abundant as m some other 
localities, we cannot therefoie expect the fibres to be piepaied 
so cheaply as elsewheie 

Besides the fibie, some twine and cold made with it was 
also sent fiom Madias and fiom the eastwaid 

Two skeins of the Pme-apple fibie weie sent by the Court 
of Directois to the Society of Arts for a report on their pro- 
perties, as long since as January, 1836, but the specimens were 
too small foi a tual of then tenacity 

Mr Bennett says, that at Smgapoie, fiom the expense at- 
tending labour, the pme-apple fibre could not be piepaied 
under tliiity-eiglit or foity dollars the pecul, but m Penang, or 
other places wlieie labour is cheap, and women and children 
could be employed upon it, the expense would haidly exceed 
ten dollars per pecul 

In the experiments which I have had made with these 
vanous fibies, a certain quantity of those prepared at Madias 
boie 2601b, while a similar quantity fiom Singapore boie 
350 lb befoie they broke, but New Zealand flax in the same 
propoitions boie only 2601b 

In a leport fiom the Aisenal of Poit William, dated June 3d, 
1853, the lesults are given of some expenments made by Con- 
ductor Wilkins on seveial kinds of lope manufactured by 
Messis W H Ilaiton and Co , of Calcutta, and among these 
there is one of Pme-apple fibie, of thiee mches and a quaiter in 
cncumfeience The Government pi oof is that aiope of this size 
should beai a weight of 42 cwt , but it bore no less than 15 cwt 
moie, that is, it broke with a weight of 57 cwt ( f Jouin of 
Ague Soc of India, 5 vol vm, p 182), proving incontestably 
that Pine apple possesses strength foi cordage, as well as fine- 
ness for textile fabnes 

Pita or Agave, commonly called Aloe (Agavece, a tube of 

Amai yllidece) 

Hindee — Cantala and Bans-keora Tamul — Petha-kalabuntlia 

The species of Agave, commonly called aloe plants, aie natives 
of America, which have become so naturalised m many parts as 
to appear to be indigenous in Afnca, paits of India, and m the 
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south of Spam So much is the latler the ease, that some 
authors take tins Amencan plant to be the aloe wood mentioned 
in Scnptuie J3ut theie is not the slightest foundation foi 
this opinion, noi indeed foi the tme aloe plants of w Inch the 
agaics so ficqucntly assume the name 1 But, as the} also \icld 
some filne, it is bettci to ictam for them then nppropnatc 
name of Aloe 

The Agaie plants, to which the name of Amcncan aloes 
is so fiequcntl} applied, lcscmblc the tme aloes in then sword- 
shaped lea\es with parallel icins, winch, howeici, grow to a 
gigantic size that is, iiom eight to ten feet in length in a 
clustei fiom the loot, with their mai gins usualh armed with shoit 
tlioi ns, and their points w ith a liai d and sliai p thorn This makes 
these plants so useful m the consti action of hedges, a use to 
winch they aie applied in the south of Spain and of Itah, as 
also in Sicily These plants come to peifection in about tlncc 
yeais, though they do not flowci foi eight, and, in some situa- 
tions, peihaps not foi twenty }cars, when tlicv tlnow up a tall 
candelabia-like flowci stalk. This has, no doubt, gi\en ongin 
to the fable of then flowemig only once m a bundled \cais 
It is the lcaics of these plants which abound in fibres of great 
length, and of consideiable stiength Being also tough and 
duiable, they aie sepaiatcd for the puiposc of making stung 
and rope, not only in then natne countries, but also m those 
into which they have been intioduced 

The authoi,m his ‘Illustrations of Ilimalaj an Botan} ’ (p 37o), 
observed, lespectmg these plants “The species of agaie are 
not only ornamental as plants, and useful as hedges, but are 
important foi then pioducts The loots, as well as leaies, 
contain ligneous filne ( pita tin cad), useful for lanous pur- 
poses these aie sepaiated by biuising and steeping m watei, 
and afteiwaids beating, practices which the n.itnes of India 
have adopted, eithei from insti action 01 ongmal observation 
The Mexicans also made then papei of the fibies of agave leaies 
laid in layeis The expiessed juice of the leaves evaporated, 
is stated by Long, mins ‘Ilistoiy of Jamaica/ to be also uselul 
as a substitute foi soap But the most nnpoitant pioduct of 

1 The Aloes wood of Scripture is the Alula i\ood of the East, so famed foi its 
fragrance, yielded bj Aqutlaria Agallochum, &.c (v Ahalim b\ the author in 
Kitto’s 1 Cycl of Biblical Literature,’ i, p 95 ) 
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agave, and especially of A ameucana, the species now most 
common m the South of Eui ope, is the sap, which exudes upon 
the cutting out of the mnei leaves, -just befoie the flouei scape 
is leady to buist foith , of this a ieiy full account is given by 
the lllustnous Humboldt, m Ins 'Political Ilistoiy of Ncu Spain' 
(book iv, c 9) 

The fibies of these Agar e leaves aie, m Mexico, conveited into 
twine, coid, or lope, the last used m mines, and on the 
western coast, towaids Guayaquil!, foi the nggmg of ships 
Humboldt describes a budge ovei the Iiivei Chambo, in 
Quito, 131 feet in span, of which the mam ropes, foui inches 
m diametei, weie made of the fibies of the agave, and upon 
these lopes the loadway was placed In the West Indies, the 
negioes aie descubed as making lopes, fislnng-nets, and ham- 
mocks of agaie fibies The fibic is thus piepaied the longest 
and most peifect leaves being cut off, aie laid upon a boaid 
and sci aped with a squat e non bai, which is held m both hands, 
until all the juice and pulp aie piessed out, the fibies onty le- 
maimng Stedman says, the fibie is like white silk, and hence 
it obtains the name of silk-giass , though this name seems to 
be also applied to the fine fibies of Agave vwipaia , and of 
A yuccccfolm But otlieis of these white endogenous fibies aie 
bettei entitled to the name, as they aicsoftei and moic flexible 
Stedman says, lopes made of tins matenal me stiongei than 
any in use m England , but that they aie liable to be soonei 
damaged by immeision m watei In Poitugal the fibie is called 
filo de pita, and applied to vauous puiposes In Spam, also, 
the fibie is called Pita, and used for making stung and lope, 
the plant being abundant m the southern provinces In Sicily, 
the fibie is said, by Di Balfoui, to be called Zambaione, wheie 
coidage and mats aie made of it Pita fibie is extensively used 
in South Amenca foi even considerably sized lope 

Pita fibre and lope have been stated to be piepaied from 
the Agave so common m the south of Spain, though not to 
the extent at which the manufactory might easily be earned 
on M Ramon de la Sagia recommends the mtioduction 
of othei lands from Guatimala and Columbia, which are 
known theie by the names of “Cabulla” and “ Cocaiza ” 
Species of Eourcioya also yield excellent fibre F gigantea 
is common at St Helena, and has been mtioduced into Madias 
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Pita filne was sent to the Exhibition of 1853 from the island 
of Matlena, and also fiom Barbadocs and Demeraia Tin cad 
and paper made fiom Ai/uvo americium were also ‘■cut from 
Mexico, and fdne is also said to be obtained thuc from a 
species called “ Mooi/ai” A duirnntha In botanist* 

The name Pita seems to be also applied to similar fibres ob- 
tained fiom species of Bromcha and of Yucca, as well as of Agate, 
according to Di Hamilton, of Ph month, and it is probable that 
it is so, foi these are all ten similar to each other Dr Hamil- 
ton fm thei states, that the weight of Pita fibre being one sixth 
less than that of hemp, the difference would be ten considerable 
for the entile rigging of a ship and piodnce a sensible reduc- 
tion m the top weight, and thus mcicasc the stability of the 
hull lie consulcis it also more durable than hemp, and that 
it beais the alternate action of humuliti and of dtwiess with 
little injmy, hence it is picferred for cables, standing rnrgtng of 
t cssels, nets foi fishing, kc The difference m In gromcti it action 
is also in fntom of the pita In a few months’ trial m II M S. 
Portland, a log-line, 300 feet long, of Pita, contracted sixteen 
feet two tenths, whilst a similar one made of hemp contracted 
twenty-one feet six tenths, the contraction, moicoici, of the 
Pita ceased on the thud day, while that of the hempen cord 
continued the whole time The two lines ha\c been deposited in 

the stoics of the docks ai d at Ph mouth 

- * 

At Amboynn, sass Lnbillnrdieic, the nntn cs produce threads 
fiom the bastard Aloe, called Aqavc i it ijxn it tbc master of the 
house went and cut a leaf off tins plant, and, testing it on Ins 
thigh, in Older to sciapc it with his large knife, he took oft its 
pulp, and obtained ftom it a fascicle of tin cads as long as the 
leaf, and as stiong as those of om best hemp 

The Agave glows well on the noitli coast of Africa, and its 
fibre has been paid much attention to b} the Fiencli since 
their occupation of Algeua Theie, it is stated, when fodder 
is scaice, cattle will eat the younger le.ues when cut into 
transveise slices A cloak and pnpci made of this fibie weic 
sent to the Exhibition of 1851, and ropes haic been made of 
the fibres of these the stiength is iciy considerable. 

The Agave or Pita filne being so cxtensncly employed in 
diffeient parts of the woild, tlieie is no doubt that it would 
be a valuable cultuie for many paits of India It was pio- 
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bably introduced into India by the Poituguese, and is now 
common m both the noitbcin and southern paits of India 
The species winch I found most common in the noitli-west of 
India was Ag^'e viwpaut. This seems to be the same as 
the Agave ameucana of Roxburgh ('Ilcib Amb / v, 91) I 
obseived that on neb soils, the plant 1 m mi ably pioduced bulbs, 
but no seeds, while on a pool stony soil and dry climate, like 
that of Delhi, seeds alone aie pioduced This species must be 
closely allied to the A Cantata of Di Roxbuigli, which is, no 
doubt, a natuialised plant These species 01 vaneties fiouusli 
in diy paits of the countiy, wlicie few fibic-yielding plants 
succeed so well, such as m the Deccan and m M}soie. Far in 
the nortli-west, the outer hedge of the Saliaiunpoie Botanic 
Gaulen was foimed of the Agave, and the fibies were com- 
monly used for all garden puiposcs Di. Buchanan, at the 
beginning of the centuiy, found the villagers in My^oie em- 
ploying it foi making strong hedges, and sepaiatmg the fibres 
foi cordage, and Mi Webb, who was employed with Di 
Anderson m cultivating the Nopal foi the Cochineal mscct, 
had a plantation of the Agave, neai Madias Of this the 
fibies weie made into rope, and lepoited upon at the aisenal of 
Fort St Geoige, as long since as the yeai 1798 

Mi William Webb liav mg made a plantation of the Agave 
plant, m the year 1798 manufactuicd lopes fiom its fibies, 
which he considered supenoi in stiength to that made m 
Europe He also stated that he believed lope without tai is 
piefeiable foi all militaiy pui poses He submitted a coil of 
this lope to the Military Boaid of Foit St Geoige, with a 
suggestion that he should be allowed to supply it m lieu of 
rope made in Euiope Capt P Malcolm, of II M S 
Suffolk, wilting fiom Cochin, lepoited upon it, "as stiong, if 
not more so, than Con, and as having the advantage in plia- 
bility” A Committee of the Militaiy Boaid weie "of 
opinion, that its appeaiance promises well, and that fiom a 
trial that has been made of it, it is at least equal when new 
to the best Europe rope of the same size m point of stiength 
Sixteen of the battering guns having been mounted with it 
befoie it gave way, while Euiope lope of a laigei kind failed 
aftei it had been employed m mounting only foui guns ” 
But it was observed that the yains weie made too laige, and 
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that diminishing then size would augment their stiength 
With respect to its dui ability, the Committee had no exce- 
llence, but lepoi ted, that pait of a coil which Mi Webb stated 
« had been fixed to the anchoi of Ins boat at Ennoi e, and lcept 
constantly under w atei foi six months, appears to have under- 
gone no other alteiation than Euiope lope would lime done in 
the same situation ” 

In another lepoit made by the Commissary of Stores, Foit 
St Geoige, dated 27th July, 1801, on a coil of Aloe rope raami- 
factuied at Senngapatam, it is stated that “ the coil of Aloe rope 
was, on its being received at the Aisenal, the 10th of June, 
lmmeised m a tub of watei foi t\\ entv-foui hours, and then 
exposed to the open air in the yaid, since wlncli date, a few 
showeis of lam have fallen, after each of winch the coil was 
turned, and upon being examined and tried the 27th instant, 
it was fouud to be quite rotten ” Eiom this it was mfeired 
that Aloe lope will not stand wet, and it was stated that this 
was also the icsult of similai lope supplied to II M ’s squadron 
then m India ('Madias Artilleiy Kecoids' foi 1839 ) 

Though nothing is so objectionable in a lope for naval piu- 
poses as inability to beai exposuie to wet, the above expenments 
aie inconclusive, because we are without any infoimation 
lespectmg the species of Agave which was cultnated, and also 
lespectmg the soil and climate where it was giown, as well as 
the time which the fibre was maceiated befoie it was separated 
All which influence not only the stiength of fibie, but its 
capability of beaung moistuie The lesult of the expenence 
m India is, moieovei, contiaiy to that of South Amenca 

The employment of the fibies of this plant seems veiy 
geneial, as it has since become widely distubuted thiough the 
Madias Piesidency Thus, it is so employed at Masulipatam 
and at Bellaiy At Cuddapah, the natives make lopes of it 
thuty cubits m length. The plant is abundant about Maduia, 
whence fibie and coidage weie sent The fibies aie pi epared 
by pressmg the leaves between two lioins and then w'aslnng 
the pulp away The lopes aie desciibed as being manufactuied 
m great abundance, and at a tiifhng expense, and that they 
aie much used foi lashing bales of calico The fibres aie also 
sepai ated on the Malabai coast, and specimens weie sent from 
the pusoners m the jail But the most varied assortment of 
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specimens was sent fiom Madias, prepaied at the instigation of 
Di Huntei m his School of Aits, and bj the pnsoneis m the 
jails at Madias Of these, the Aga\e vas in the slate both of 
fibre and of oakum, also made into stung, coid, and lope, 
and died oiange, led, maioon, and gieen, shoving how veil 
this fibre takes these colouis Also, some good paper, made 
nitli this fibie, mixed with that of gunny bags In Madias, 
this plant is called pctha lalabuntha The usual v ay of pie- 
paring these fibres is to steep them m v atci foi tlnec days, 
and then to clcai awaj the herbaceous parts But the best 
nay of steeping is that piactiscd by the natives m some 
places, that is, of sinking the lea\ cs m wet sand But the 
fibies may also bcsepaiatcd by fust beating, and then sciaping 
away the rest of the vegetable tissue The beating is requned 
on account of the hardness of these agave leaves Piessing 
them tluougb gioovcd cjdmdcrs, would, no doubt, be efficacious 
and also expeditious 

The Agave is also common m the Bengal Presidency wlieie 
it is called cantala , and also ban's Kcoia, 01 “Bamboo Pan- 
danus” Though, piobably most -valuable m the uppei pio- 
vinces, jet, m Decembei, 1839, Mr Bond, mastei -attendant at 
Balasoie, sent to the Agucultuial Society of Calcutta, a piece 
of cloth mauufactuied by him Bom a species of the Aloe plant, 
of vlnch he sent a leaf, and stated that the cloth had been 
woven without the tin cad having been spun I have alieady 
mentioned that the fibie was constantly employed foi gaiden 
pui poses at Salianinpoie 

Mr Tonnocliy, B C S , succeeded m spieadmg the cultuie 
in the Boolundshuliui distuct, by exposing, in his office, some 
of the diessed fibie, and also a couple of sattranjees or cai- 
pets made of them, together with heaps of seed These all 
disappeared Mi. Tonnocliy encouraged the cultuie as a hedge- 
plant, because it was not only valuable on its own account, 
but also, because enclosing the fields so much enhances the 
value of land The long, flowering stem was, moieovei, found 
useful as a ridge-pole foi cottages 

In the year 1852, Su It C Hamilton, lesident at Indoic, 
foiwaided some specimens of the fibie of the Agave Cantala 
which glows fieely m Malwa, and to which attention had been 
duected duimg the tempoiaiy want of “ Bakkul,” the fibious 
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baik of tlic loots of ceitam ticcs, which is used m tlmt part 
of India as a cheap substitute for string and coid Di 
Tranter found he could pull out single fibies, nieasunng fiom 
twenty to thuty inches in length, but he scp.uated a larger 
quantity by macciatmg the le.ucs in water toi a neck and 
then beating them with a stick Capt A. Thompson, of 
Messis T 5 s lope-manufactoiv at Calcutta, haiing tested 
the fibies, found the stiength quite equal to the best Russian 
hemp He also states, in June, I832, that a considerable 
quantity of fibie, exactly similai, had latch been mipoi ted from 
the Malabar coast, and that he had some made into lope, uhich 
very much lesemblcd Manilla rope but time was inquired to 
test its duiabihty It was then woith about foui mpecs per 
bazai maund m the Calcutta maikel 

Though this Pita 01 Agaio fibie is so much employed in 
diffeient paits of the ivorld, its gieat merits seem to be, 
generally, but little known. lYc hate seen that in booth 
Amenca, ropes made with it are considctcd both stiong and 
durable The lopes made at Algicis base been found to possess 
gieat stiength, and the log-hnes in II M ship Poitland to 
be both durable and not sin inking aftci the third da\ In 
lightness and colour they lescmblc lopes of Manilla hemp, 
though they aie not usually so stiong But in a “ compaiatnc 
tual made at Pans, between lopes made of hemp and of the 
aloefiom Algicis, thelattci was found to bcai 2000 kilogrames, 
while the foimei, of equal sr/c, boic only 400 ” So, m some 
comparative tnals made at the Fiench dock jatd at Toulon, 
on ropes made fiom these fibies and from hemp, the following 
lesults weie obtained, both being immeised m the sea for si\ 
months, and exposed to the atmospheic foi the same time 
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In the year 1811 some lope was made uudci the dnection 
of Mi Hornby at tlieAllipoie Jail iopc-walh, of Aloe, oi lathei 
Agave fibie, obtained fiom plants which had been giown by 
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tlie comalescent insane, neat Calcutta Mi Iloinby tested 
tlnsiope against otheis ruadc of Countiy Hemp (that is Sum}), 
Jute, and Con, and he found the Agate lope exceed the 
otheis in stiengtli, as appeals fiom the following statement 
sent by him to the Agncultuial Society of India 

CVLCOLATIOX OF TUI TOll ERX Or AROr Finltl HOPE, COUNTIll 111 WP, JR TT, AM) 

com non , TiurD at Tiir arupoiu jail kopi \\ aik 

lb Tro\ 

Aloe Tibrc Rope, 1 fathom long, and 3 inches m circumference, 

broke in a weight of 25191 
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In some experiments which I had made, I found a bundle 
of the fibies boic 2701b, when a similai bundle of Russian 
hemp bore onh 1G0 lb Di Wight had some coul prcpaicd 
with the Agate fibie m Coimbatore, and found it boie 3621b , 
when sinnlai lope, made fiom Ciotolana juneca bioke with 
407 lb The following aic the lesnlts of 

rx'PEKnrEMS ituir iv vrsixai at iout st c.ronci , jria 30tu, 1850, ov 
ROIES M\DI IX JAIR AT MtPlUS, JX IS50 1 
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These experiments piove incontestibly, that the Pita fibie is 
possessed of veiy useful piopertics, and ne have seen that the 
Agave plant has become naturalised m mail} 1, widely sepaiatcd 
paitsof the Indian teintoiies Its chaiacteiistics hatebeen dwelt 
upon m detail, because it seems calculated to piote extiemely 
useful m India Fust, because it glows m diy climates and pooi 
soils, such as may be met with both in the Deccan and m Mysoie 
It will, in such situations, form a veiy effective hedge 
useful, not only m keeping off fiom the ciops the innumerable 

1 For similar experiments on rope, Ac , made from Plantain fibres, t> p 78, Ac 

4 
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lieids of dcci, &c , but also m assisting in s.iung the soil, a 
load m a laihvay, fiom being coicicd with the ‘-and blown 
fiom tlie deseit The lcaies vsould fonn a continual source of 
emplojmcnt foi tbe people, in separating an abundant suppli 
of matenal for coidage This mil, at all eicuts, be sufficiently 
good for all agiicultuial pui poses, foi the b.nncssing of cattle, 
the baling of pioducc, and foi the ngging of -vessels cmploied 
m mei navigation The fibic is also sufficiently good to foun 
an e\poi table aiticlc of considciablc value, especially as the 
piejudice agamst white coidage mil bi dcgiccs bciemoicd, 
and the toiv mil be imaluabic for the manufacture of papci 
It is desnablc that some compaiatne cvpenments should lie 
made on the age at uliich the leaics should be collected, and 
on hoiv long they should be steeped Also, wlicthci this piocc-s 
is neeessaiv at all, that is, nhelhei the fibic may not be 
sepaiated by mechanical means The climate best suited to 
the glow tli of the stiongest fibic should be aseci tamed, as well 
as what aie the difieicuccs of quality between the fibre of 
diffeient species of Agave Also, the susceptibility of dificicnt 
lands to the effects of moistme, eitliei with 01 without supet- 
ficial tarimg In the picpaintion of the coidage submitted to 
tual, caie should be taken that the fibres aie so prcpaicd as to 
cut each other as little as possible when twisted, and also that 
the cordage is made by a icgulai lope mnhci Uiulci the head 
of Plantain and of Moon a (v p 53) fibic, we shall considct the 
quantity of fibie pioducible fiom a ccitam numbei of such 
plants, and also the puce at which it may piobably bepioduccd 


Liliaceous Plants 

Liliaceous plants, fiom then generally ornamental natuie, 
have attiacted attention from the eailiest ages to the piesent 
time, and Our Savioui selected the flowei of one of these 
( Liliuin chalcedomcum ) as a type of the beautiful pioductions 
of natuie The plants aie usually lieibaceous, though some 
few aie slnubby, and even aiboieous, most aie distinguished 
by their nauow pai all el-vemed leaves of these, some aie soft, 
heibaceous, and succulent , otlieis hard and peienmal Of tbe 
lattei many abound in fibie, winch may be, and is, exti acted 
for useful pui poses, as Aloe, Sansevieia, Phoimium, &c 
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True Aloes {Aloe vulgai is, Bm badensis, &c ) 

The true genus Aloe, 01 the plants which yield the medi- 
cinal diug of that name, abound at the Cape of Good Hope, 
on the west coast of Afuca, and on that of Avabia, with one 01 
two species m India. They might be supposed to yield much 
fibre fiom the fiequency with which we find the name applied 
to some of those met with m commeice , but these we have 
seen aie the pioduce of a species of Agave, commonly 
called American Aloe ( v p 41 , &c) The leaves of the tiue 
Aloes aie, m all the countries wheie the species aie indigenous, 
as well as m the West Indies, wheie one 01 two of them have 
been long introduced, cut up and boiled down to yield the ex- 
tract called Aloes In some cases the yellow juice is alloved 
to exude fiom the cut leaf to foim what is called Socotnne 
Aloes, but nowlieie is the fibie which these leaves undoubtedly 
contain tuined to useful account It ispiobable, liowevei, that 
it might, even nheii the leaves aie cut into small pieces, be 
sepai atcd at little expense, foi the use of the papei-makei 

That the fibie, as well as the ton, of the tiue Aloes is of a 
good and useful quality, is satisfactorily pioved by the speci- 
mens of both sent fiom Madias by Di Ilunlei, as those of the 
lala-bimt/iu, oi of the species v, Inch is theie called Aloe pa - 
foliata, and which is, piobably, the same plant with led floweis 
which I named Aloe mdica, and found m diy situations in 
Noifch-West India The fibie is white m coloui, fine m quality, 
v ith sufficient tenacity foi textile fabucs, and leadily takes 
colouis, as sliovin by the oiange, led, and cmnson-colouied 
specimens sent by I)i Huntei The fibies aie about two feet 
m length, and have considerable stiength A bundle of the 
fibies boie 160 lb, when a similar one of Peteisbuigh hemp 
bioke vith the same weight. 


Moorva Fibre, Marool of Madias {Sansevia a zeylamca) 

Bowstring Hemp Sans — Muna Iicng — Moorgi md AToorgavce lamool — Mariil 

Sanse\ lei a is a genus of Liliaceous plants, of winch mtln iduals 

n> \en nlumrlnnt on tlir> nf riiiinnn ond nf rim 1c nf 



52 ANCIENT USE OE MOORVA OR MAllOOE FIBRE 

Africa , also mound Ceylon, and all along the Bay of Bengal, 
extending thence to Jai a and to the coasts of China 

The leaves aie succulent, and abound m fibie lemaikable 
foi fineness and tenacity Di Roxbuigh pioposed that the 
fibres might be called Boivsii ing hemp in England, because the 
natives of the Cncars make then best bowstnngs of them. 

Sanseviei a zeylanica is the best-known species, and has been 
so called as being common on the Ceylon coast Eiom it has 
been distinguished S Roxbin ghiana, common on the coasts of 
the Bay of Bengal, appaiently on insufficient giounds It is 
figuied by Di Boxbuigli himself undei its foimei name m Ins 
c Coiomandel Plants/ n, tab 184 S lanuginosa is pio- 
bably a distinct species, the katu-lapel of Itheede ( c Hoit Mai / 
lol \i, tab 42), which glows on the sands of the Malabai 
coast All aie closely allied to each othei, and to the Afucan 
S gmneensis Of this the fibies have been occasionally mtio- 
duced into the maikets of Euiope, and by some thought supe- 
rioi to Blew Zealand Elax They have been called Afucan 
Bon stung Hemp (The author’s c Ilimal Bot / p 391) 

The Indian species of Sansevieia was fiist descubed by Sn 
"William Jones, in the ‘ Asiatic Researches/ vol iv, p 271, 
undei its ancient Sanscat name of Mooi va, and he says, that 
“ From the leaves of this plant the ancient Hindoos exti acted a 
\ery tough elastic thiead called Mauivi, of which they made 
bowstnngs, and which, foi that leason, was oidamed by Menu 
to foim the sacnficial zone of the militaiy class” Di Rox- 
buigh descubes the plant as common on the jungly salt soils 
along the coasts, growing undei the bushes, and easily piopa- 
gated on almost eieiy soil, fiom the slips which issue m gieat 
abundance fiom the loots, requmng little oi no caie, and not 
requiring to be lenewed often, if at all, as the plant is peien- 
nial The leaies, when thus cultivated, aie fiom tlnee to four 
feet long The fibie, w Inch extends then whole length, is se- 
paiated fiom the pulpy pait of the leaves The natives place » 
them on a smooth boaid, then press one end of the leaf 
down with one of then gieat toes, and with a thin bit of hard 
stick held between the two hands, they sciape the leaf fiom 
them, and \ei\ quickly lemoie e\eiy part of the pulp This 
cm also be lemoied bj steeping the leaies m watei till the 
pulps paits lot, kc 
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Dr Bucli an an found apparently tlie same plant, but which he 
calls Aid) is no tosa, employed for making cordage neai Ban- 
galore Befoie the leaves aie beaten to separate the fibies, 
they aie steeped m watei fifteen (otheis say five) days, iu 
ordei to lot the useless paits, but with Di Roxbuigh the 
fibies became discolouied by this process 

Dr Roxburgh sent drawings of the plant and specimens of 
the fibie ( v f Obs,’ p 18) as early as the yeai 1790 to the 
Court of Directors, and again in 1800 by Mi Bebb , aftei 
he had cultivated a begah (? e, third of an acie of ground) 
with this plant As full-giow n leaves of tlnec to tliice and 
a half feet long yielded about one pound of the clean fibie 
for eveiy foity pounds of the fiesh leaves, Dr Rovbuigh con- 
cluded that this plant might be cultivated with advantage Bv r 
anotliei calculation lie found that one acie would jiekl 1613 
pounds of clean fibre at a gathenng, two of which may be 
reckoned on yearly, m a good soil and a favorable season, 
aftei the plants aie of a piopei age lie also ascertained that 
aline foui feet long, made of mooiva fibie, boie a weight of 
120 lb, when a coid of the same size, made of Russian 
hemp, bore only 105 The foirnei, moieovei, aftei 116 days’ 
maceiatron, bore a weight of 30 lb , when the latter was 
completely rotten 

Di Roxbuigli further obseives “Should it evei become 
an object of cultuie, a less expensive and moie expeditious 
method of dealing the fibies fiom the pulpy paits of the leaves, 
than that of the natives above mentioned, must be coutuved ” 
This &eems to have been since done Foi the Rev J Ganow, as 
quoted by Mr Murray, states that, in the yeai 1831, duung Ins 
residence in Cuttack, m the piovmce of Onssa, he fiistbymeie 
accident discoveied that the leaf of the Aloe angustifoha 1 of Lin- 
naeus, contained a quantity of long white fibies Peicemng that 
this mateual possessed great strength, clearness, and tenacity, he 
caused some quantities of the leaf to be beaten out vv ith mallets, 
and the fibies to be withdrawn, and in this w r ay collected about 
tlnee hundiedweiglit of fine glass, the fibies seveially limning 
about three feet long On taking this to Calcutta, Mi Tapley, 
chief officei of the Thalia East Indiaman, then lying off that 

1 It is not easy to asceitain what plant is meant, hut it is probabl) only a satiety 
of Agave, as no species of Aloe is known to be indigenous on that coast 
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poit, had some of it manufactured mto iopes On a fair Inal 
of a tlncc-stinndcd lope of this mntcnal with a similar one of 
Russian hemp, in 1 .using two and a half hunditdw tight of 
speltci fiom the hold, the grass faithfully hi ought it up on three 
succcssiic occasions, uheiens, m applying the lumpen rope, 
twice out of tin cc times it ga\ewa\, and in the thud tiial lost 
one stiand Roth Mi Tuples and Capt Bidcn, the comtiun 
dcr, highly approied of the ni title, as dul many commander', 
of ships of olhci nations then frequenting the poit of Calcutta 
“On the suitci’s lcttirn to Cuttack lie laid v.nslc the l.holc 
of the aloe plant he could discos cr, without i aspect to specie-., 
and to sase lime and laboui, passed the leases thiough a 
picsvny mill sinnlai to that used foi expicssmg the juice from 
the sugai-canc lie then caused them to he laid in heaps 
undev svatei foi some days, till the fleshy poition of the leaf 
was decomposed, by which means the fibres wcic moio easily 
collected, tlies wcie then hachlcd atul haled In the conuc 
of a shoit lime aftci wauls he ducoscrcd v shoit speucs of 
aloe, glowing ssildly and profusely in all the moist woods of 
the neighbouihood, which the natiscs called Alooup'bbu On 
cxpei nnent, this plant produced a most beautiful filnc, as coft 
and as fine as human ban, hut possessing, notwithstanding, 
extiaouhnaiy strength and tenacity lie domed a gictt 
quantity of flax fiom this plant, winch, when poitioned ofl m 
hanks, boic a stncl lesemblancc to law silk, indeed, side by 
side, the diffeicnce could not he distinguished It was this 
aiticlc that fust induced the wntcx to turn his attention to 
the manufactuic of cloth lie engaged two natnc ‘ Tautces/ 
01 weaveis, to constiuct anauow loom foi this pm pose They 

at fiist found some difficulty m the undci taking, hut in the 
coiuse of foui oi file days they pioduced as fine a piece of 
cloth as was ever beheld one poition of it the writci pic- 
sented to Sir Chailes (aftci wauls Loid) Metcalf” 

The fibies of the Sansevicia may, fiom then fineness, com- 
bined with tenacity, he applied to a lanety- of pm poses Dr 
Roxburgh at one time supposed, though cnoncously, that they 
weie identical with China glass They* aie usually about two 
feet m length, but may easily be obtained longei, if plants 
aie cultivated The fibies aie fiim, hail -like, and silky, and 
lesemble those of the pine-apple most closely The tow is ex- 
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cellent for papei -making The natives of Bengal twist the fibies 
mto a fine tlnead, upon which they string ornaments to be 
hung lound the neck, those of the coast employ them foi 
making bowstungs , and the Rajpoot tlnead is sometimes made 
of its fibies They leadily take dyes, as was some years ago 
shown by Miss Davy, and specimens dyed led, oiange, maioon, 
and gieen, weie sent to the Exhibition by Di Iiuntei Miss 
Davy, moieovei, lud some clotli woven with the fibies, aftei 
some difficulty, but the fibie was still too wny, fiom imperfect 
piepaiation The weavei, moieovei, having neglected to 
sepaiate the coaise fiom the fine fibies, gave the cloth an 
uneven and megulai appeaiance But if the necessaiy care 
was taken with this, as with all othei fibies, tlieie seems no 
leason to doubt that it might be applied to the fabucation of 
fine cloths, m the same way as pme apple fibie The fibie has 
been pioposed foi the packing of steam-engines, and its tow 
used to be, and peiliaps still is, converted mto very good papei 
at Tnchinopoly 

As the Mooiva fibie is emplojed by the natives foi then 
bowstnngs, there can be no doubt of its possessing sufficient 
stiength foi lope-makmg In some lecent expenments, this 
fibie, m its untwisted state, boie 280 lb , when Agave fibre 
broke with 270 lb Di Wight found some stung made of 
the lattei, bioke with 3G2 lb , while the Sansevieia bioke 
with 3161b, so that these two may be consideied as neaily 
equal to each otliei m stiength 

Attention was called to the fibre of Mooigavie by Mi A 
Bond, Mastei -Attendant at Balasoie, who sent to the Manne 
Boaid of Calcutta some of the fibies piepaied fiom the leaves 
of plants gi owing in the jungly salt soils along the coast fiom 
Kedgeiee soutlnraid, nifoiming the Boaid that he had found 
the fibie useful on boaid the Hon Company's schoonei Onssa, 
as it answeied excellently foi limning gear 

On the leceipt of the samples, the Boaid having desned the 
Mastei -Attendant at Calcutta to submit them to tiial, the lattei 
lcpoited that it was “not equal in stiength to the Euiope 
oi Manilla licmp, but that it seemed to take hot tai as 
well as the lattei, and would answei geneially foi the same 
pui poses as those to which the Euiope and Manilla coidage is 
applied” The following weie the results obtained 
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Europe hemp, made of sewing twine (untarred) 

biohe at 212 

Harns’s patent colonial bolt rope (tarred) 1 

„ 204 

Manilla hemp (untarred) 

„ 188 

Europe bolt rope (tarred) 

„ 168 

Balasore fibre (untarred), at Calcutta 

„ 137 

Ditto, spun by Capt Bond (thumb line) 

» 135) 

Europe rope (tarred) 

„ 88 


In a fui tlier leport, Capt Bond stated, that foity maunds 
of the fresh plant pioduced one maund of fibie The expenses 
of the expei iment -were high, as the plant had to he brought to 
himfiom some distance (foui miles) to the place where it was 
diessed, and the best methods of separating the fibre had not 
been followed The natives being aveise to a work which 
their forefatheis had nevei taken in hand The plants having 
been steeped foi eight days, were beaten out on a stone or 
plank, and then taken to anothei tank of water to be washed, 
and then dned and combed All these processes necessarily 
increased the expenses Mi Bond further ascei tamed that the 
steeping spoiled the coloui cf the fibie, at the same time that 
it diminished its stiength With somefiesli specimens of the 
fibie he also sent two pieces of cloth, which had been woven 
from tlneads spun by fisheimen, which weie uregular m 
thickness, and so, consequently, was also the cloth 

Eiom the abundance of this plant in many situations, from 
the ease with which it may be cultivated, and the facility with 
which the fibie may be sepaiated and cleaned, theie is no 
doubt that it could be pioduced as cheaply as any of the other 
fibres , and it has been shown that it is capable of being used 
for a vanety of pui poses, as foi textile fabrics, and foi string 
and cordage, as well as for paper-making It is abundantly 
diffused, especially along the coasts, and its fibie was sent to 
the Exhibition from Assam and Cuttack, as well as fiom 
Madras, Coimbatoie, and the Malabai coast 


Besides the foiegomg, many othei Liliaceous plants might 
be adduced, as yielding useful kinds of fibre, and m quantities 
sufficient to repay the tiouble of their exti action But they 


1 ProbabH made of New Zealand Flax, v .p 58 
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are not indigenous or sufficiently abundant m India, though 
the fibies of some have been separated, and sent as specimens 
As, for instance, of 

Yucca, or Adam’s Needle Fibre 

Adam’s Needle, 01 Yucca gloriosa, §c, like otheis, seems 
sometimes to be called an Aloe The species of Yucca are 
natives of the southern provinces of the United States, and 
being there exposed to extremes, are capable of living m the 
open air, both m Euiope and India They aie conspicuous 
for then noble show of lily-like white flowers, as well as for 
their long swoi d-shaped leaves, terminated by a thorny point 
They, no doubt, all abound m fibie, as some of a fine 
quality and strong m natuie, has been sent from Madias, sepa- 
lated fiom the leaves of the Yucca angustifolia Other species 
flourish as farnoitli as m the Botanic Garden at Saharunpoie 
The fibies also take colour, as m the specimens sent fiom Madias, 
dyed led, oiange, puiple, and green Fibie has also been separa- 
ted fiom other species of Yucca, as Y almfoha and Y filamentosa, 
These aie amongst those which have received the name of silk- 
grass Those sent fiom India aie from two to four feet m 
length, and aie lather way, 01 resemble those of the Agave 
moie than they do the fibies of Biomelias 


New Zealano Flax ( Phoimium tenax) 

New Zealand Flax, 01 Plioimum tenax, belonging to this 
family of plants, may heie be noticed, though it is not 
so well suited as many others, to the general nature of Indian 
climates, but it will enable us to make some useful com- 
pansons It was discoveied by the celebrated Cook m New 
Zealand as he says “the country produced a glass plant, like 
flags, of the natuie of hemp oi flax, but supenor m quality to 
eithei , of this the natives make clothing, lines, nets, &c ” It 
glows both on the noitli and the south coast It was mtio- 
duced in tbe yeai 1798 into the south of Iieland, and has been 
found to flouiish on the west coast of Scotland, though Euro- 
pean uinteis aie occasionally too seveie for it The native 
name of the plant is loiadi 01 loteie, while the fibie is called 
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inula. The leaves of the plant aie pcicnnial, haul, swoul- 
shaped, from five to scion feet m lengthy with a flow ci -stalk 
using foui 01 fi\e feet aboie them, anil hcaung a piofusiou 
of yellow flow eis, follow eel by tuangulai secd-iessels, filled with 
flat and thin black shining seeds Accoidmg to Sahsbuiy, 
tlnee-yeai old plants yield on an a\ ci age, thirt\-si\ leases, 
beside offsets flora the loots Six lcaics pioduccd one ounce 
weight of diy fibies, aftei being scutched and cleaned, and he 
calculated that an acre cioppcd with these plants, thicc feet 
apait (but they could not be placed so ncai without intei - 
feimg with each otlici), will jield moic than sixteen cwt 
" The leaves aie cut when full-giown, macciatcd m water foi 
a few days, and then passed undci a weighted lollci ” The 
natives of New Zealand cut the lcaics when full-giown, and 
sepaiate the fillies while jet giecn Mi G Bennett state-, 
that a lateial incision is made with a laigc shell on each side 
of the leaf, nicicly to cut through the cpidcinns, which is fust 
lemoved, and then, what lie calls the internal epidemic, pio* 
bably a pait of the ccllulai tissue, “ which agglutinates the 
hbies, and, if not lemoved, dctcuoiates the flax 11 The pnn- 
cipal opeiation is sci aping with the shell, and then separating 
the fibies with the thumb-nails, and then emploung combs foi 
a moie minute separation The fibies aie subscqucntlj ducd 
m the sun, and aie peifcctly white, some stout and stiong, 
others fine and silky It is said that “ the plant may be 
shorn of its leaves m the morning, and befoie the sun has set 
be leady foi weaving into cloth ” The same thing maj, no 
doubt, be done with otlieis of these natuiallj white endoge- 
nous fibies Consideiable quantities weie .it one time nn- 
poited, and a factory was established by Capt Ilams foi 
their manufactuie, hut the supply seems to have been megulai, 
and now to have fallen off lathei than mci eased 

Mi J Wood, in the j r eai 1841, m a com muni cation to the 
Agucultuial Society of India, called attention to the New 
Zealand Hemp, as a plant which w r as veiy haidy and would 
tlmve m any soil oi climate, but that it picfeiicd swampy 
lands He stated that it w r as often met with in New 7 Zealand, 
tlnivmg three oi foui feet undei sea-w'atei, (but it is also found 
at some distance fiom the sea-slioie) lie tlieiefoie thought 
the locality of the Soondeihunds, extending fiom neai Calcutta 
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to the sea, to be well adapted foi this plant , and which would 
be piofitable m a countiy wheie laboui was so cheap But 
it seems to have been foi gotten, m this, as well as m a paper 
m the fiist volume of the ‘Transactions of the Society/ that a 
plant which flourishes so far south as New Zealand, and suc- 
ceeds well both in Scotland and m Ii eland, is not likely to do 
veil in so tiopical a situation as that of the Soondeibunds 
An intei estmg set of specimens of New Zealand Flax, show- 
ing the native method of pieparing the fibie and of dyeing it 
black, weie sent to the Exhibition of 1851, by Taohui, a New 
Zealand chief, and anotliei, a veiy valuable and suggestive set 
of specimens of the fibie and its tow, by Mr E W Tient 
(v ‘Illust Col / xli, p 197), which he descubed as having been 
sepai ated entnely by maclnneiy invented by himself If this 
fibie can be so piepaied, then it is evident that otlieis of the 
same natuie may be successfully tieated m a similar mannei 
These fibies aie applicable to a vanety of puiposes, eithei of a 
textile natuie oi foi coidage, and will, like the other white fibies 
we have mentioned, take coloui The stiength of the fibies is 
considciable, for in some expenments by De Candolle, in which, 
liowevei, that of Agave is undeistated, theie is no doubt that 
the New Zealand Flax, which boie 23 7, was stiongei than 
either Flax oi Hemp, which boie respectively 11| and 16| It 
has also the advantage of being lightei, but has the disadvan- 
tage of many of the white fibies of bieaking at a knot Mi 
J Mui ray, m his pamphlet on this plaut, punted on papei 
made fiom its leaies, states that the ship Atalanta, which plied 
bctv een Southampton and the Channel Islands, was completely 
equipped with coidage and nggiug made of Phoimium tenax 
lie fiutliei continues 

“I have seen specimens of lopes, twine, yam, lines, sail- 
cloth, sacking, bedtick, &c , made of Phoimium tenax, also 
fine fabncs ofianous kinds, affoi ding demonstiable evidence 
that its fibie is susceptible of being woien into tissues of the 
most delicate description, oi manufactuied into mateiials of 
the stiongest and coaisest kind The sails, cables, and lun- 
mng ngging of the beautiful model of the frigate piesented by 
his late Maiesty William the Fouith to the King of Prussia, 
veie cntiieh fonued of Phoimium fenai Capt Hains’s 
jaclit, a pci feet gem in naial aicliitectuic, vas supplied with 
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a mainsail composed of tlnee difieicnt \mietics of New Zealand 
fia\, and tlie coulagc made of Mma tcitihi,” that is, of 
Manilla liemp, of wlncli we haic lmmcdiatch to tieaf 


Rusurs (Juncuccce) 

Rushes have so long been emplo\ ed for some of the same 
pui poses as othet fibics that we can baldly omit noticing them, 
as they are found in moist places on the mountains of India 
But the autlioi may quote what he has foimcily said 

“The Jtincacea, 01 tiue 1 uslies, me insipid and inodoious, 
seveial me employed fot mechanical pin poses only, as the com- 
mon lush, foi making mats, baskets, and the bottoms of chans, 
while the pith is employed foi the wicks of rushlights Tuiicit <? 
cffitsits , wlncli is the common Euiopcan species, is, according to 
Thunbeig, cultivated in Japan foi making flooi -mats T ( t flatten ? 
a Euiopcan species found m the Ilimalai as, and closely allied 
to J effusus, might be employed foi all the pm poses of the 
common lush” (‘Must Ilirnal Bot / p 401) 


Arrow-root Tribe (Afro cmtacea ) 

These plants me celebiated foi scieial of the species sloung 
up laige quantities of fecula in then tnbcis 01 loot-stocks, and 
wlncli is separated and known by the name of Anow -loot pow- 
dei They aie little known foi their licibaceous paits containing 
any useful quantity of fibic But one of the South American ge- 
nera has been named Calatliea, m consequence of its leai es being 
employed m basket-making So m India, the stems of Moocta 
j)atee of the Bengalees, Mat anta {Phi i/minn, Ro\b ) clicliotoma 
of botanists, which are straight and tapeung, about as 
thick as a man's thumb, and fiom tlnee to die or si\ feet 
high, of a beautiful highly polished giecn coloui, aie said to 
be employed in making some of the mats foi which Calcutta 
is famous Mi Colebiooke says “ Mats made of the split stems 
of this plant being smooth and paiticulaily cool and lefieslnrig, 
are teimed in Hindoo sital-pati, which signifies a cool mat, 
whence the plant itself is said to beai the name Suspecting, 
howevei, this to be a misappiopiiation of the tcim, I have 
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mquued of natives of the eastern parts of Bengal, n r lio assure 
me that the plant is named mucta-pata 01 paih-paia, and the 
mat only is called ‘ sital-pati/ ” The split stems, as piepaied 
for making mats, aie about foui feet m length, one twentieth 
of an inch m hieadtli, tlnn as paper, gieyish colouied, compact 
and shining almost like cane on the outside, finely sinated 
on the inside, and appaiently made up by the agglutination 
of veiy fine fibres They seem admirably adapted for platting 
of all lands 

The plants of this family, howevci, desene attention, lather 
on account of what may be, than foi anything that has yet 
been done with them , foi the Mai antas yielding an ov -loot, 
and the Cannas which 3 leld “ Tous les mois/” have, u ith 
peiennial loot-stocks, onl} 7 annual stems and leaves Many of 
these, no doubt, contain a sufficient quantity of fibie to be 
usefully extracted foi the paper-makei. 

The same may be said of the mnumeiable plants of Gingei, 
Tuimenc, Cardamom, and otlieis of the neaily allied family of 
Zmgibeiaceae, which aie similarly cultivated entnefy foi then 
loots and seeds, and the heibaceous plants tin own away These 
fiom their natuie cannot but abound m useful filne, applicable 
to the same purpose that is, of the papei-makei 


The Plantain and Banana Tribe (Mvsacca;) 

The name of this famity of plants, denved fiom Musa, is, 
as the authoi has ahead} 7 obseived, 1 so classically sounding, 
that we are apt to foi get its piobably onental oiigm Foi 
being natives of tiopical countnes, though often extending 
beyond such limits, and having the name of mauz 01 moz 
applied to one of the species by old Aialnc wnteis, theie is 
very little doubt of this being the souiee of the name Musa 
This is now applied to the genus which produces the fruits com- 
monly known as Plantains and Bananas, as also the fibie so well 
known under the name of Manilla Hemp The Plantain was 
undoubtedly known by descuption both to the Gieeks and 
Romans, foi Theophiastus, among the plants of India, describes 
one as having fruit which serves as food for the wise men of 


1 ‘ Illustrations of Himalayan Botany,’ p 354 
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India , and which was lemarkable both foi its sweetness and 
for its size, as one would suffice foi foui men lefemng 
most piobably to a buncli of plantains Plinv, evidently 

desciibing tbe same plant, informs us that its name was Paid 
Gaicias, m compaiatively modem times, desciibing tbe plan- 
tain, states tliat its name on tbe Malabai coast was Palan 
The plants of Musa aie conspicuous foi then size among 
heibaceous plants They are devoid of tiue stems, but foim 
a spunous stem, often of consideiable thickness, fiom the lea\ es, 
as they use fiom the loot-stock, being sheathing at then base, 
encircling each othei, and enveloping, lay ei within layei, the 
slendei flowei and fiuit-stallc This, using tlnough the centie, 
piojects and hangs down fiom the top of the sheathing pait of 
the leaves These, at this point, expand into bioad, and at the 
same time long laminae 01 blades, m which numeious paiallcl 
veins pioceed at light angles fiom the tlnclc midub to the mai- 
gm of each leaf As these veins do not anastomose and foim a 
netwoik as m ordraaiy leaves, the leaves aie apt, when blown 
about by the wind, to be divided into innumerable nation 
shreds, which aie still attached to the midub This appeal - 

ance, no doubt, suggested and justifies the leaves being saul 
to be like ostucli featlieis Eveiy pait, both of the sheathing 
and the exposed paits of these leaves, abounds in fibie 

The species of Musa aie found in hot and tiopical paits of 
the w'oild, as m the Phillipme Isles, wlieie Musa textihs is 
indigenous, as well as m those of the Indian Aiclnpelago, 
where the edible species aie common Fiom thence they 
extend northwaids as fai as Japan , while m China are found 
Musa coccmea and Cavendtshu , also along the Malayan 
Peninsula to Chittagong M glauca being indigenous m the 
former, and M 07 nata m the lattei locality In the valleys 
of the south of the Peninsula of India and of the Dmdygul 
Mountains, M supei ba is found The common edible 1 aneties 
of M pai adisiaca flounsh even in the pooiest soils, and also 
neai blackish watei They aie extensively cultivated at stations 
in the intei lor On the Malabai coast, the Plantain is eveiy- 
wheie at home The fiuit of those at Bassem is especially 
well-flavouied, and the plant is paiticulaily abundant m the 
district of Bioach 

If fiom the west we letum to the east of India, we find the 
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Plantain and Banana most extensively cultivated The Plantain, 
accoidmg to Di Helfei, is to be found m the highest peifection 
m Tenasseiim, especially m piovincc Amheist Moie than 
twenty vaneties aie knoun, of which sevcial aie peculi.u to tlie 
countiy, and the gieatest pait of them aie supciioi to any to 
be got m Bengal Thej thuve well evciywhcie without the 
slightest caie No Bui mail 01 Kaican house is to he found 
without a plantation of Plantains As the lattei leaie then 
abodes, at least eveiy tluee yeais, m oidei to nngiate to fiesli 
localities, they aie, of couise, obliged to leaie then Plantain 
gaidens behind them, and tlieiefoie these may be found glow- 
ing luxuiiantty in many uninhabited places, until they become 
choked up by the giowth of the moie vigoious jungle tiees 

With the Plantain, as with othei long-cultivated plants, 
many distinct laneties aie lecogmsed and named, but which 
it is e\tiemely difficult to anange in. suitable oidei But 
the natives of Bengal geneially piefei the laige and coaisc- 
fiuited kinds, called Plantain, while the smallei and moie 
dehcatety tasted fiuit, known as the Banana, is alone esteemed 
by Euiopeans These aie cultivated in the most noithein, as 
well as m the southern paits of India, while along the jungly 
base of the Himalayas tlieie is a suitable climate as fai as 30° 
of noith latitude, foi plants of this genus glowing m a wild 
state That glowing m Nepal has been called M nepalensis 
A similiai species may be seen giowmg below the Mussooie 
range, as well as neai Nairn The fiuit, how'evei, m all these 
situations, consists of little else than the haid diy seeds 1 In 
Kemaon and Guiliv al it is cultivated at as gi eat an elevation as 
4000 and 5000 feet above tlie sea, and has been seen as far noith 
as the Chumba lange at an equal elevation, Majoi Munio 
has seen the wild Plantain at 7000 feet above the sea, in the 
Khondali slopes of the Neilghemes Though many of the 
above have been mentioned as distinct species, it is piobable 
that some, at least, aie only vaneties 

“ Baron Humboldt has suggested, that seveial species of 
Musa may possibly be confounded under the names of Plantain 

1 A similar -variety of Musa sajnentum, having seeds surrounded Tilth a gummy 
substance, instead of fruit-like pulp, was found by Dr Finlajson, on Pulo Ubi, near 
the southern extremity of Cambodia In Batavia also, there is stated to be a vanetj 
full of seeds, which is called Pisang batu, or Piscrng bidju — that is, Seed Plantain 
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and Banana, and that some of these may he indigenous to 
Amenca, but as stated by Mr Blown, nothing lias been 
advanced to pie\ent all the cultnated vanctics being domed 
fiom one species, Mum sajnenhnn (also called M pen udiMuca), 
of which the original is the wild Musa, deset ibed by Dr 
Itoxbuigh as giown fiom seed received fiom Chittagong 
Mi Blown fuithei adds, that it is not even asseitcd that the 
types of any of those supposed species of Ameiican Banana, 
growing without cultivation and pioducmg peifcct seed, have 
anyw’heic been found }> (' Illust of Ilimal Bot / p 35,1 ) 

If the Plantain and Banana aie thciefoie natives of Asia, 
which have been mtioduccd, piobably, by the Spaniards into 
Amenca, no plants can moic stuhingly display the benefits 
denvable to one countiy fiom introducing the useful plants of 
anotliei which is similai in climate Poi Plantains and 
Bananas aie now extensively cultivated in various paits of 
South Amciica, and at an elevation of 3000 feet in the Caiaccas 
They aie abundant in the Most India Islands, as well as at 
consideiable elevations in Mexico To the negroes in the 
West Indies, the Plantain is invaluable, and like bicad to the 
Euiopean, is with them denominated the stafl of life In 
Guiana, Demeraia, Jamaica, Timulad, and othci pimcipal 
colonies, many thousand acies aie planted with the Plantain 
But, befoie piocecding to ticat of the Plantain and Banana, 
it is desuablo to notice the species which yields Manilla Hemp, 
showing how- valuable some of these plants aie, on account of 
tlieir fibies 


Manilla IIemv (Musa textihs ) 

Among the vanous substitutes foi hemp, few have hitlieito 
attracted moie attention than Manilla Ilemp, and this fiom 
the elegance of its appeal ance, combined with the powei of 
beaiing gieat shams, as well as fiom being v eiy duiable, lighter, 
and also cheapei than Russian hemp It has of late vcais been 
much employed foi coidage of vanous lands, especially wlieie 
consideiable stiain is lequned, as m lopes foi xaising goods 
into waiehouses 01 out of mines Some yachts, as well as 
many Ameiican vessels, have the whole of then ngging com- 
posed of Manilla Hemp, and tins coidage, when worn out, can 
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be conveited mto an excellent qualitv of papei Though the 
plant yielding this fihie is not indigenous m India, 1101 ex- 
tensively cultivated, it is yet exticmelv mtciesting, not only 
because it may easily be cultivated tlieie, but because tlicie 
aie otliei species of the same genus which may be tinned to 
the same useful account 

The plant which yields Manilla Hemp is called Abaca 1 by the 
natives of the Philippine Islands, who aie said to apply the 
same name to its fihie The plant is sometimes called a tiee, 
but it is, in fact, onlv a laige heibaceous plant, which belongs 
to the same genus, and is, in fact, a Lind of plant. tin 01 
banana, which is named Musa ievftlts by botanists It w r as 
fiist called Musa sylvestus by Rumpluus in his ' Heibanum 
Amboinense ’ It was thought to be a vanety of M tioglo- 
ditarum by Blanco, but called Musa tcxtihs by Don Luis Nee, 
m a memon wdiicli has been translated into English, and pub- 
lished m the ‘Annals of Botany/ vol 1 , wheie tlieie may also be 
seen anotliei memon, w’lnch was sent m Fienchto Sn Joseph 
Banks These have been lepubhshed m the ‘Tians of the 
Agnc Soc of India/ vol nil, p 87, togetliei with a transla- 
tion by Mi Piddington, of Calcutta, of a notice by F.ithei 
Blanco, m Ins ‘Floia de las Filipmas ’ In addition to these we 
have a notice in the fiist volume of the Trans of the above 
Society, 1828, by Mi Piddington himself, one of the gentlemen 
who escaped the massacie of the English at Amboy na 

Fiom these authois we learn that the Abaca is abundant in 
the volcanic legion of the Philippine Islands, fiom Luzon, in 
the noi thei n province of Camai ines especially, to Mindanao, also 
in the neighbounng islands, even as far south as the Molucca 
Islands, that is, in Gilolo Hence this species may be stated to 
extend fiom the Equator to neaily 20° of noith latitude It 
may, theiefoie, veiy piobably be easily cultivated m otliei coun- 

1 The natives distinguish several varieties of the Abaca 

1 Abaca brava (the wild Abaca), called Agotai by the Bicoles 

2 Mountain Abaca, the fibres of which only seive for making ropes, that are 
called Agotug and Amoqutd in the Bicol language 

3 The Sagig of the Bisayas 

4 The Laqms of the Bisajas, bj whom the fibres of the original Abaca are called 
Lamdt Rumpluus states that the Malaj name is Pissang utan, that it is called m 
Amboyna, Kula abbal , in Ternate, Fana , and in Mindanao, Coffo, as also the cloth 
made from it He distinguishes the Mindanao kind fiom that of Aiubovna 

5 
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tries, -where there is some similarity of soil, and warmth with 
moisture of climate, as m India in the province of T raven core, 
and on the Malabar coast also m that of Arracan, m Chittagong 
Assam, in parts of Bengal, and in the northern Circars This 
was ore of the plants snhiected to experiment by Dr Roxburgh, 
in the beginning of the century His specimens are still m 
the E-^st India House Mr Leycester, one of the founders of 
the Agricultural Society of Ind.a called the attention of its 
members to its bores as earlv as the year 1S22, when he pre- 
sented the fibres of three spee'es of Musa These were 3 fvsa 
stijj.e M omnia and the present species, M ic.ihhs 
That of the latter he describes as having been formed from a 
coat stripped off about sunrise on that day, and having been 
brought into the house about ten o’clock had receded no 
further bleaching from the sun or m anv other way, and that he 
had had some of it made into a neat cord which was in no way 
inferior to English whipcord He concludes his letter by con- 
gratulating the membeis on the fibre of their common ovei- 
grown plantains being sufficient for all the purposes of twine 
required in their gardens Some tune after this was wntten 
we hud it stated m the f Proceedings of the Agricultural Com- 
mittee of the Society,' 1st October 1S36, that “ a row of the 
Musa plant, from which the China grass cloth is made is 
in a Sourishmg condition ” But, on 12th August, 1S10, the 
Committee notice the favorable appearance of some plants of 
the Manilla hemp-tree (the Abaca or Musa iaiitlts ) 

Musa ie.it tits is the Abaca of the natives of the Philippine 
Islands It is found both m a wild and cultivated state, but 
the natural groves are considered as property. The fruit is 
green and hard and of a disagreeable taste Several villages 
formerly furnished Yearly 1500 arobas each of the fibre, and 
others exported nearly as much cordage \\ lfh the produce of 
this plant the natives of these villages pay their tribute, parish 
dues purchase the necessaries of life, and clothe themselves 
The Abaca is cut when about one year and a half old, just 
before its flowering or fructification is likely to appear, as aftei- 
wards the fibres are said to he weaker. If cut earlier, the fibres 
are said to he shorter and finer. It is cut near its roots, and the 
leaves cut off just below their expansion It is then slit open lon- 
g’tndmallv, and the central peduncle separated from the sheath- 

•3 bbo? 
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mg laveis of fibres, winch me in fact the petioles of the leaves 
Of these lajeis the outer aie haidei and stiongei, and foirn 
the kind of fibie called bandala , which is employed m the 
fabucation of coidage The mnei layers consist of finer fibres, 
and yield what is called lupis, and used foi weaving the nipis 
and other moie delicate fabucs, while the intermediate layers 
aie conveited into what is called tujjoz? of which aie made web- 
clotlis and gauzes, foui yaids long, of difleient degrees of fine- 
ness These aie unneisally used as clothing Some being so 
fine, that a gaiment may be enclosed m the hollow of the hand 
Mi. Bennett says, at Manilla tlieie is an extensile manufacture 
of muslin and smamaya 01 giass-cloth, as if, like m the notice 
at Calcutta, the Abaca was supposed to yield China glass 

The stem-like mass consists of cellulai tissue and fibies, with 
much tluckisli, watery fluid, which requues to be piessed out 

The fibious coats, when stupped off, aie left foi a daj T in the 
shade to diy, and aie then divided lengthwise into stups, tlnee 
inches wade Blanco says the petioles me stripped off one by 
one, and an incision is made across inside with a knife, to take 
off the bark which coveis them They me then sciaped with 
an instrument made of bamboo, until only the fibies leraam 
Sometimes they lequue much piessmg while being sciaped 
Blanco says the stups are placed beneath the cutting edge of 
a knife fixed in a long bamboo, which acts as a spung, and 
the Abaca being placed beneath the knife, is diawn tlnough 
strongly by one end This must act as a sciapei, but much of 
the Abaca is said to be spoiled When sufficiently sciaped the 
bundle of fibies may be shaken into sepaiatc tlneads, some- 
times they are washed, and then dried and picked the finest 
being sepaiated by the women with gieat dextenty Those foi 
cordage requne nofuithei pieparation Those foi fine weaving 
me lendeied soft and pliable by beating them with a wooden 
mallet, after having been made up into a bundle They are then 
fastened to each othei by “almost invisible knots” but latliei, 
have then ends gummed togethei, as m the case of the Pine- 
apple fibre — then wound into balls, and afteiwaids committed 
to the loom 

1 Besides Pina fibre, alieadv mentioned at p 39, fibres of “Jussi” and striped 
Jussi dresses were sent fiom Manilla to the Exhibition of 1851, and “Bijuco” fibre 
is mentioned The plants xiehlmg the>e fibres are not knovrn 
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Don Luis }\(C dcsuilns tin \lima ns In ing dri “'(1 hi ( 
fla\ on n Kind of liirKlc — n sort of saw which <>p‘ iat»s U« tin 
heckle (Blanco) Mi Pidduiptoii ch «< rdn s 1! 1* 1 h unboo 
semper, into the ^ht of ninth the Aim 1 1 into dt.t t d, .-ml 
■which being dmggul dowm ards, rut .»* a *<mpu on both 
sides 'I he studs, whtu urn in, are m d « d m v rni . ft r 
(lime-water, Ultimo) foi iucntv-fmir hour 1 ', <f ui 1 huh tin % 
me souhed in cold \\.\Ui, thin put into tn<-v >fti, t ml, 

■washed ashefoit — In "hull m< ms tluv ncfpitr* hi * n , 1 .ftiir - *, 
and n white tohnn Some an 1 ho mid, and tat < ditonnt 
coloins (as blue and rid) Otluis an c mbiooh n d 

Few aic nn poitcd into 1 mope, but *uim ottt n to h' c* *ti- 
founded with grass-iluth 

These details lm\t bum until in ordt r that tin pr»pt 1 t rt U- 
incut mav be followed it tin plant is euhnnted in Imhi, or 
some of them mav he apple d to tin o*!nr kinds ot Mu*a cul- 
tivated in India — the (dues (if some of whuh mw le u a por- 
tion of the piopcrtics of the Manilla Iltmp as (riidngt Mi 
Piddmgton had no doubt tli.it when the Mamlii Iltmp w m 
better known, it would he nunc appuentid, cspm.dh if pro- 
peilv manufactuicd the greit defect ot Manilla math rope 
being its stiflness 111 imm weathei, aming from the tniHiioH 
of the earns not moie than tin et bum: used to a 'trunk 
which should li.uc nine or twehe 'Hits, Mi Pulduigton had 
ascei tamed 111 a vessel coiomaudt d In himself, in which both 
kinds were used, and the lattei (made In luinsell) was at all 
times as pliant as hemp It heats t tiling well, and he hid 
known it used for lowei ringing with sluuss. 

In a subsequent volume of the * Tiansaclums/ in the Mar 
1810 , Mr Stcwait Mackenzie, then Governor of Colon, foi- 
vv aided to the Agncultuial Souetv of India, a specimen of 
Manilla tope, with a note Horn Mr Higgs, Blaster-Attendant 
atTnncomalcc In this the laltci observes, “ that shot tlv iftei 
the amval of the Mehille 111 this countiv, in 1 S 3 g, Sir John 
Goic piocuicd i.itliei a huge supple of the ditlerent si/cs (of 
Manilla lope) foi the squadum, fiom seven inches to one inch 
In that ship we made extensive use of it, reeving it on one 
side of the ship against Europe iopc on the opposite side, and 
it is fiom a close obscnation of its incuts, that I have foimcil 
the opinion of its being veiy supciior to Euiopc iopc in tins 
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couutiy, paiticulaily if tins has been long m stoie heie ” Mi 
Higgs legiets that tlie Manilla lope is not bettei laid, and 
obscives that Capt Neisli, one of the oldest captains m the 
China trade, was m the habit of bunging the laige lope fiom 
Manilla, and laying it up afiesli at Bombay, and tailing the 
yams, when it became evcellent 1 ope foi slnouds The puce 
of Euiope lope at the Naval Yaid at Tuncom.dee, w as then 
£2 7s 3 d pel cat, while the puce of the Manilla rope 
(without fi eight) was jCl 12s , and it was one fifth lightei than 
Europe lope The pi ice at which Manilla Ilemp was sold m 
England will be mentioned at the end of the following article 


Plvntain Fihhl {Musa pat adisiaui) 

The Plantain and Banana, though piobably only varieties 
of one species, aie yet sufficient^ distinguished by the size 
and flavoui of then fiuit, to be consideied familial ly as 
distinct They aie, fiom then luxunaut-giowing and large 
oveihangmg leaves, consideied among the most chmacteiistic 
foims of tiopical vegetation They aie also among the most 
valuable of plants, inasmuch as m some countnes tliev supply 
the place of biead, and foim the chief nutriment of the people 
But not only does tlie Plantain supply the place of biead and 
serve as fiuit, but also in a pieseived state as desseit The 
farinaceous paits may, moieovei, be sepaiated in the foim of 
floui, and are piobably as nutntious as nee The shoots oi 
tops of the young plants, both in the East and the West, are 
occasionally given as foddei to sheep and cattle, and aie 
descubed by some as a delicate edible The leaves, in a 
dried state, aie used foi thatching and bedding Both the 
stem and leaves abound in fibie, useful foi textile oi coidage 
purposes, while the tow which is sepaiated m piepaung the 
fibres, foims an excellent material for the finest oi the toughest 
kinds of paper The illustrious Humboldt has long since re- 
marked, that the Banana is foi the toind zone what the 
Cexealia aie foi Europe and Western Asia, or lice for Bengal 
and China, foiming a valuable cultivation wdierevei the mean 
tempeiature of the yeai is about 75° I-Ie has also calculated 
thatj the same extent of ground, when planted with the 
Banana, will support a far gieatei number of people than 
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w'lien planted with wheat As tins is a point of great eco- 
nomical intei est, it lias been a subject of subsequent in\ estima- 
tion The pioductiveness li.is been found to diflei with the 
mean tempei atui e of tlic place Boussnigault lias given the 
following as tlie pioducc, pci impel ml acie, of the law fnut m 
tlnee places, accoiding to Humboldt's (1), Gondot’s (2), and 
Ins own obseivations (3) 

I'roilnrr, Or of Urv food 
Tcmpcntnrc per imptml icrc p-r ncre 

(1) In warm regions 81 i Fall 72 tons 10J tons 

^2) At Cauca 781 „ 59 „ 1C „ 

(3) At Hague 71 » „ 25 „ CJ „ 

Piofessoi Johnston is the authonty foi the last column, 
oi that of dry food per acic, as lie had, from Ins anal} sis, 
obtained 27 pei cent of nutntivc mattci fiom the Banana 
He justly obseivcs, that all these quantities aic a cry large, 
and show lion easily life may be supported m tropical countries 
And fuitliei, that as potatoes contain about one fourth their 
weight of di v initiative mattci, it would requne a crop of 
twentv-seven tons of potatoes pci impel lal acie, to vicld the 
smallest of the quantities above mentioned as the vicld of an 
acie of Plantains, while onlv twenty to twentj-foui tons of 
potatoes aie obtained m favorable seasons and localities 

Though it is not piobablc that the Plantain is cultivated in 
India with the caxe to enable the laigcst possible quantity of 
pioducc to be obtained, yet thcic is no doubt that the pro- 
duce is laigo and the cultuic most simple It would be an 
intei esting subject of expenment for the Agiicultural Societies 
of India, to asccitara which aie Hie most productive varieties, 
whetliei the modes of cultivation adopted in that countrv have 
attained the highest limits of productiveness, and also to 
deteinnne the best methods foi preset ring the fiuit m different 
places, and also, when supei abundant, whetliei its meal might 
not be pieseived foi penods of seaicity, or foi the season of 
the year when the fiesh fiuit is not piocurable In South 
Amenca tlie fruit is not only used as an aiticle of diet m its 
fiesh state, but, when dried, foi ms an aiticle of internal tiade, 
besides having its floui separated, and cooked or made into 
biscuits It is also pieseived m tlie Society Islands 

The piesei vation of the fiuit and the piepaiation of the 
meal lias alieady been mtioduced into India Some Plantain 
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meal was sent to the Exhibition of 1851, fiom Madias, as 
vrell as baked Plantains fiom Jessoie, by the Rev J Pariy 
Tliese, aftei some j r eais, aie still in good pi esei ration and 
well tasted The late Di Stocks 1 infoimed the authoi that 
the Plantains at Bassein, wheie the cultivation is most exten- 
sive, aie delicious m flavoui, and that tlieie the people had 
acquired the . 11 1 of pieservmg them But this w as piactised 
many yeais ago m Cential India, and m Ceylon m 1840 
The late S 11 John Robison, Secretai v of the Roial Society 
of Edmbuigh, wiote to the authoi some veais since “Among 
the pioducts of India which, I think, might be easily lnought 
into geneial sale m this countiy, aie some of the fnuts, which, 
if cut m slices and dned in the sun, would become susceptible 
of tiansport, as those of the Levant and the South of Fiance 
Above all, the Banana, of which the vaneties, which aie uch 
m saccliaune mattei, make an admnable pieserve, on being 
skinned and split longitudinally and dned in the sun, by 
which piocess they immediately acqnne a consistence like 
Turkey figs, and become capable of being packed and pie- 
seived m the same way ” He concludes by stating “ I was 
in the hahit of having laige quantities pieseived eveiy yeai in 
this w'ay at Hyderabad, and of using them as an aiticle of 
desseit at table” 

In ti eating of the cultivation of species of Musa or Plan- 
tain m India for fibre, it is desnable to adveit to the 
cultivation of the edible species, or the numerous vaneties in- 
cluded undei the names of Banana and of Plantain, and sug- 
gesting them as above as subjects of experiment to members 
of the Agucultuial Societies m India, to ascertain whethei the 
modes of cultivation adopted in India have attained the highest 
limits of pioductiveness , and also whethei the fiuit might not 
be preseivedm diffeient foims Theauthoi has already obseived 
that a lemarkable instance of the gieat length of time for which 
these Plantains maybe jheserved m an eatable state, occuned 
at the Exhibition of 1851 These weie some pieserved Plan- 
tains, “ Platano pasado,” which had been brought home by 

1 While this sheet is going to press, the authoi has lieaid, with deep regret, of the 
loss which Science and the East India Service have sustained, in the death of this 
accomplished naturalist, who was as remarkable for the variety of his attainments, as 
foi lus zeal for botanical science and its application to piactical pmposes 
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Lieut -Col Colqulioun, RA, fiom the piovince of Jntisco 
(Guadalagaia), Mexico, in tlie ye.u 1835, anti which since 
then liad lemamed neglected m a baggage w.uehouse 
The specimen exhibited \ias the lemaindei of a pachage of 
75 lb weight, made up, as customaiy, in. the lesues and filne 
of the plant, aftei having been subjected to considerable 
piesmie The state of piesei vation, aftei sixteen years, was 
favoiahly repoited on by Di Lmdlcy, and no signs of decom- 
position aie yet peiceptible m the specimens given to the 
author by Colonel, now Sir W Reid, the sugai of the fiuit 
having been sufficient to pieseivo them They are prepaied m 
considerable quantities in the hot legion (tieira cahente) of 
the western coast of Mexico, foi consumption in the elevated 
distucts of the interim The Siher Medal of the Society of 
Aits was awaided foi the first samples hi ought to England 
See the ‘ Transactions/ vol 1, p 43, for the method of piepa- 
latiou, leprmted m 1 Tians Ague Soc of India/ vm, p GO 

Re foie, however, proceeding to detail the methods of pie- 
sei vation of the fiuit, or«tlie piepaiation of the meal, it is 
desirable to notice the ielati\e values of these as compaied 
with othei kinds of fiuit This we aie enabled to do fiom an 
excellent Repoit f On the composition aud nututue value of 
Plantain Meal/ by Piofessoi Johnston, published m the 
‘ Journal of the Highland and Agncultuial Society of Scot- 
land/ in 1848, and to which attention has alieady been called 
by Piofessoi Kej, of Madias By this we shall see that, m 
extending the cultuie of the Plantain, on account of its fibie, 
there is no piobabihtv of this ever becoming so extensive as 
foi its fiuit to become valueless 

CHEMICAL ANALYSIS OF PLANTAIN FRUIT AND MEAL 

Extracts fi om a Report upon the l P> operties of the Plantain Meal ' — This 
meal is of a slightly brownish colour, and has an agreeable odour, which 
becomes more perceptible when waim water is poured upon it, and it has a 
considerable resemblance to that of Orris root 

When mixed with cold watei, it foi ms a feebly tenacious dough, more 
adhesive than that of oatmeal, but much less so than that of wheaten floui 
When baked on a plate, this dough forms a cake which is agreeable to the 
sense of smell, and is by no means unpleasant to the taste 

By washing with water this dough leaves no residue of insoluble tenacious 
gluten, as that of wheaten flour does When filteied from the starch, the 
wash water gives no cloudiness when rendeied slightly sour by Acetic Acid, 
when boiled yields a little coagulated albumen Whether this is the case in 



PLANTAIN FKLIT AND MEAL 


73 


the fresh fiuit, or only m the dried meal piepaied from it, I have had no 
opportunity of determining 

The addition of Alcohol to the same watery solution rendeis it more 01 
less distinctly gelatinous, as it does similar solutions obtained from other 
fiuits, and fiom the turnip, paisnip, &.c This shows the piesence of pectin, 
or pectic acid, the substance which in fruits, in the turnip, and m many other 
bulbous roots, takes the place of the staich found in gi am, and m the tubers 
of the potato 

When boiling water is poured over the meal, it is changed into a trans- 
paient jelly, having an agreeable taste and smell If it be boiled n ith v, atei, 
its forms a thick gelatinous mass, leiy much like boiled sago in colom, but 
possessing a peculiai pleasant odour 

Composition of the Plantain Meal — By a caieful analysis, the composition 
of the plantain meal was found to be nearly as follow s 

a The water — Mr Law states that 59 parts of the fruit yielded only 
30 85 of eatable parts, which, on diymg in the air, were induced to 12 32 
paits The fruit, theiefore, consisted m 100 parts of — 



Per cent 

Husks, &c 

47 71 

\\ ater evaporated by the sun 

20 88 

Meal dried in the sun 

31 11 


100 00 


The meal thus dried in the open air, when dried again in the laboratoiy 
at 212° Fain , lost 14 07 pei cent of watei m addition , or one hundred parts 
of the lecent fruit contain 27 of dry nututive mattei 

h The albumen, Spc — By combustion the proportion of nitrogen in this 
meal, m its oidinary state, was found by Dr Frombeig, in two experiments, 
to be 0 88 and 0 97 respectively, equal as a mean to 5 82 pei cent of protein 
compounds These, as we have already seen, are most piobably m the state 
of soluble albumen taken up bv cold water, and of coagulated albumen 
attached to, or mixed with, the starch, cellular iibie, &.c In the peifectly 
dry meal the proportion is 6 75 per cent 

c The ash — When burned m the air, the proportion of ash left behind 
amounts to 2 33 per cent , or in the dried meal to 2 71 per cent 

The entire composition of the plantain meal is represented m the following 
table 


Water 

Dried in the nr 

Dried at 212° Fall 

14 07 


Starch 

67 42 

78 43 

Gum and Pectin 

4 47 

5 21 

Cellular fibre , 

4 84 

5 62 

Sugar 

2 03 

2 40 

Oil 

041 

0 48 

Albumen (soluble) 

1 21 

141 

Albumen (coagulated gluten, &c ) 

3 23 

3 74 

Ash 

2 32 

2 71 


100 00 

100 00 


On compaung the above composition with that of other kinds of food com- 
monly eaten by man, we find the plantain fruit to approach most nearly in 
composition and nututive value to the potato, and the plantain meal to 
those of nee Thus, the fruit of the plantain gives 27 per cent , and the iaw 
potato 25 per cent of diy mattei 
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consists respectively of — 
Starcli 

Sugar, Gum, Ac 
Fat 

Cellular fibre 
Protein compounds 
Asli 


Rice 

l’ntnlo 

rhntmn 

8G9 

G5 0 

78 1 

05 

15 0 

7 G 

08 

10 

0 5 

34 

80 

5 G 

7 5 

80 

5 2 

09 

30 

2 7 

100 0 

100 0 

100 0 


or, comparing only the Starcli, Sugar, Ac , and the protein compounds, on 
which the nututive quality ot these difiei cnt \ egetabie productions princi- 
pally depends, we have the following numbers 

Rice Totalo Fhntmu 
Starch, Sugar, Ac 87 1 79 0 8G 0 

Protein compounds 7 5 8 0 5 2 

These numbers show that it approaches, as I have said, nearest in its com- 
position to rice, containing neaily as much starch, but a sensiblj smallei 
propoition of the piotein compounds, on which the sustenance of the muscles 
is supposed chiefly to depend 

In regard to its value Ub a food for man in our noi thorn climates, there is 
no reason to believe that it is unfit to sustain life and health , and as to 
warmer or tropical climates, this conclusion is of more weight 

The only chemical writer who has pieviously made peisonal observations 
upon this point (M Boussmgault) sa}s “I have not sufficient data to 
determine the nutntiv e value of the banana, but I hnv e reason to believ e 
that it is supenor to that of potato I have given as rations to men 
employed at hard labour about 3 kilogrammes (6’ lb ) of half ripe bananas, 
and 60 grammes (2 ounces) of salt meat ’’ Of these green bananas he else- 
where states that 38 pei cent consisted of liusk, and that the internal 
eatable part lost 56 per cent of water by drying in the sun The G G 
pounds, therefoie, were composed of — 


Husk 

2 5 lb 

Water 

2 3 „ 

Heart dried in the sun 

18 „ 


G G lb 


so that less than two pounds a day of this dried banana fruit, which we may 
suppose to be equal in quality and composition to the sun dried plantain 
meal, above described, with two ounces of salt meat per da} , wei e found 
sufficient to maintain men, not slaves, at moderatel} hai d labour This was 
equal to 124 lb dried eatable banana, and 1 pound of salt meat (query fibh) 
per week 

v * r t i- 

The composition of the ash of the Plantain also bears a close resemblance 
to that of the potato Both contain much alkaline matter, potash and soda 
salts, and in both there is neaily the same per centage of phosphouc acid and 
magnesia In so far, therefore, as the supply of those mineral ingi edients is 
concerned, by which the body is suppoited as necessanly as by the oiganic 
food, there is no reason to doubt that the banana, equally with the potato, 
is fitted to sustain the strength of the animal body It must not be denied 
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that our present knowledge indicates the nd\ milage of a mixture of food, ns 
the most conducive to health and strength, but experience shows tint, how- 
ever desirable, this is not absolutely necessary The oat alone in Scotland 
raises and supports strong men , lye alone does so in the north of Europe, 
and the potato alone docs so m Ireland Tins result of experience m the 
case of the potato justifies u«, were there no experience on the subject in 
tropical countries, m believing that the banana, which resembles it, will do 
the same "Whatever other reasons may lead us to recommend n mixture of 
other food with it, especially where hard labour, perhaps not n natural con- 
dition of things, is required of linn, we ought not to base this recommenda- 
tion upon any belief that the banana, when eaten alone, will not fully supply 
all the ordinary wants of the lmng animal 

Cultivation The Plantain lias thus been proved to be 
valuable on account of its fiuit, both m its unripe and lipe 
state, the latter both when fresh and when pieseived, and foi 
yielding nututious meal The plant is also to be esteemed 
on account of the fibie with winch ever} part of it abounds 
Though both the Plantain and the Banana aie to be found 
near the huts of the pooi and in the gaidens of the rich, the 
most piofitahle mode of culture has, piobably, in few places 
been as yet ascertained In the fiist place, of the great vaneties 
to be found in cultivation, it would be necessai} r to select those 
which abound most m the pioducts we chiefly requue 

The small Banana is most esteemed as a fruit by Euiopeans, 
but the large-fruited and, in comparison with the othei, coarse- 
tasted Plantain is pieferied by the natives of India, as is the 
long yellow Plantain in Jamaica Both of the lattei abound in 
fibie, and are theiefoie to be piefeired when both this and the 
fruit are objects of desire 

The culture of the Plantain is, upon the whole, very simple, 
as it wall succeed m almost any soil vvheie the climate is warn 
and moist The vicinity of w .iter, foi cleansing and washing 
the fibre, will, of couise, be an essential Professor Key, of 
Madras, has stated that m India the Plantain will flounsh m 
the pooiest soil and neai biackisli vvatei, and that its cultuie 
might be extended with very little tiouble and expense A 
sucker being planted, lapidly attains matunty, some vaneties 
m eight months, othei s within the yeai Each producing a 
bunch of fiuit which may weigh fiom twenty-five to foity, and 
even ninety pounds, and each thi owing out fiom its loots and 
around its stem, fiom six and seven to eight and ten fiesli 
suckeis These will each form a distinct plant, producing its 
own bunch of fiuit, all lequmng'to be cut down annually, m 
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or clei to make 100 m foi the fiesh suclceis which spnng up 
This may go on foi fifteen 01 twenty yeais, though some think 
that it is bettei to lenew the plantation entnely 01 paitially at 
shoiter penods A chief consuleiatiou is the distance at which 
the ongmal plants should be placed, in ordei to gne loom foi 
the secondaiy suclceis, as well ns to allow of free ventilation 
Some place them at distances of six feet, but it is better to 
have them ten feet apait, eithei aiound the boundaiies of fields 
01 of guldens, 01 m lows as a sepaiate plantation In the 
lattei case, it is lecommended that theie should be space 
enough between the lows to allow of tiie culture of othei ciops 
In some paits of India, the Plantain is employed as a nuise, 
oi to affoid shade, to the Betel Vine (itself one of the most 
valuable of ciops), oi to young Aieca-nut and to Cocoa-nut 
Palms By cutting away some of the suclceis as they ause at 
diffeient penods, and allowing otliei s to lemain, a supply of 
fiuit, and also of stems foi fibie, may be obtained foi a gieat 
pait of the yeai 

In Demeiaia and Guiana, the Plantains have been injured 
by some disease, which has impaiied their fiuitfuluess, and, 
consequently, the piofits of then cultuie It has been lecom- 
mended to plant them at sufficient distances (as eighteen feet) 
to allow of fiee ventilation, accompanied with good tillage in 
the intervals and the cultivation of annual ciops of Maize, 
Yams, Sugai-cane, oi Eddoes (Aium ) Accoiding to the dis- 
tances, theie may be fiom 300 to upwards of 400 plants in an 
acre, each pioducmg, say, on an aveiage, seven suckeis, making 
in all from 2100 to 3200 plants in an acie 

Pi eservation of the Flint The fiuit of the Plantain, when 
upe, containing a sufficient pioportion of nututive mattei, may 
well seive as a portion of the food of the natives of waim 
couutiies But it is probably as much employed bv them 
before being peifectly npe, as it is sometimes stewed, and at 
other times filed, and, by the natives of India, dressed in 
various ways to eat with nee In the West Indies, the fiesh 
Plantain, when boiled whole, foi ms a mass of considerable 
toughness, and which, when beaten in a moitar, constitutes the 
foo-foo of the negroes (Simmonds ) When neatly or peifectly 
ripe, it is pleasantly, oi even lusciously sweet, and it is m the 
foimei state that it is pieserved 
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Col. Colqulioun descubes the mode of piepaiation a;, \ci\ 
simple “ The fruit is gathered when fulh npc, and is laid on 
light cane fiames, exposed to the sun When it begins to 
slim el, the outei skm is shipped ofi (This is staled to be n 
veiy essential pait of the piocess, as without it the fruit acquucs 
an unpleasant flavour) Aftei this, the dijing is completed 
Dunng tins piocess it becomes coieicd with a white, mealy 
effloicscence of sugar, as the fig does undei similai cncum- 
stances Foi convenience of transpoit it is piesscd into masses 
of about 75 1b each, and is mapped m plantain lencs The 
masses aie t\ienty-foui inches long by fourteen vide, and fom 
inches thick The samples presented to the Society of Aits 
weie about two yeais old, sufficient]! moist, of a consistence 
and flavour between the date and the fig, vei\ sweet, and 
-■without any acidity It is eudent that this piocess of piesei- 
vation will be found to be of considerable mine m othei parts 
of the world, and especially m situations whcie it is culti- 
vated m laigei quantities than the fiuit can be consumed. 
The dning in the sun would be sufficient in di\ climates, but 
halting m ovens seems to be necessaiy in moist climates, such 
as Dacca and Jessoie The piocess seems to be sufficiently 
well undei stood in several parts of India When the fiuit is 
of a good land, no addition of sugar can be necessaiy Tins 
subject seemed so woithy of a fair tnal m the Bntish West 
Indies to the Society of Aits, that they offeied, m the icai 
1834, a piemium foi its encouiagement It seems no less im- 
portant foi the East Indies, especially if any planteis should be 
induced to cultivate the Plantain m laige quantities, on account 
of its fibie, oi for the piepaiation of half-stuff foi papei-makers 
Plantain Meal , Mi Simmonds descubes this meal as pie- 
pared by shipping off the husk of the fiuit, slicing the coie, and 
drying it m the sun When thoroughly diy it is powdeied 
and sifted It is known among the cieoles of the West Indies 
undei the name of Conquin taxj It has a fiagiant odoui, 
which it acqunes when diymg, and which somewhat lesembles 
that of fiesli hay oi tea The flavoui of the meal is, moieovei, 
said to depend a good deal on the lapidity with which the 
slices aie dned Hence, the opeiation is only fitted foi diy 
weatliei, unless wheie a kiln oi stove is had lecourse to 
Above all, the Plantain must not be allowed to appioacli too 
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closely to yellowness 01 itpencsx, otherwise it becomes im- 
possible to chy it The coloiu of the meal is, moreover, mjuicd, 
when steel him es arc used m husking 01 slicing, but nickel 
blades 01 Bamboo shccis would not injuic the eoloui On a 
laige scale, some single machine might he adapted to the 
husking and slicing piocesscs,and the mode tiled In which artow- 
loot is obtained, In sci aping and suspension in cold water 

It is calculated that the fiesh coie will neld forty pei cent 
of dry meal, and that 5 lb m.n be obtained fioni an aictagc 
bunch of 25 lb weight, and an actc of Plantain walk of average 
quality, pi oduenig c\cn dining the a e ir 450 such bunches, would 
yield upwards of a ton of meal, the value of which must of 
couise vaiy in diffcient countiies according to the price of 
othei articles of food In the IVcst Indies it is largclv em- 
ployed as the food of infants, clnldicn, and comalescculs In 
point of nututious i aluc, we have seen that the fruit appioachcs 
the potato, and the meal to that of nee There can he no doubt, 
therefoie, of tbc value of tins meal, and of the benefit of 
picparmg it, wlieie\ci the fiuit is presened in laigei quanti- 
ties than it can he consumed 

Piepauiiion of IheFiIne The Plantain has been stated to 
abound in fibie indeed, almost eveiv part of the plant maj be 
said to be available foi tins pioduct It is i elated, that fioni 
the upper part of these spmious stems, spiral vessels may he 
pulled out in handfuls, and aie used as tinder in the TVest 
Indies De Candolle has described them as consisting, in Musa, 
of seven distinct fibies lying parallel, foimed into hands, and 
La Chesnaye of up w aids of tw entv, anaugcd in a spiral mannci 
M Mohl desenbes the secondaiy ccll-membiane as divided into 
as many as twenty pniallel spual fibics But these aie not 
the fibies which aie sepaiatcd for economic pui poses, nor aie 
they situated on the same side of the "vegetable structuic 
Foi instance, if we take any sepaintc laver of the Plantain 
stem that is, a part of the sheathing footstalk of a leaf w e 
may obseive on its outei side a lajci of stiong longitudinal 
fibies, which foim a kind of fiamcwoik oi nbs foi the support 
of the stiuctuie, which is cellulai on its inside It is on tins 
side that spiral vessels aie placed, and next the pitli m exoge- 
nous plants They aie abundant m the peduncle, oi coie, as 
it is often called, of tlie Musa 
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As m tlie Manilla, so m fhe common Plantain, the fibre is 
found to be coaise and strong in the outer layeis of the sheath- 
ing footstalks, fine and silky m the mtenoi, and of a middling 
quality m the intermediate layers. This fibie is separated by 
the natives of Dacca, for instance, and is used by them foi 
making the stung of the bow with nhich cotton is teazed 
(bowed) Much of it is well adapted for cordage Mi 
Leycestei (v supra), when calling attention to the fibie of the 
Musa tecctilis giown m Calcutta, dnected attention to the fibies 
of M sapientum and of M omata , as fitted to answer as stung 
foi all gardening purposes Mi Crawford is of opinion that 
the common Plantain most probably affoided the Indian 
Islanders the principal matenal for then clothing, m the same 
way that the indigenous species does in the Philippine Islands 
The ait of making cloth fiom these fibies seems also to have 
been known m Madagascar Theie is no doubt that the large 
cultivated Plantain of India contains a considerable quantity 
of stiohg fibre, m the same way that the common yellow 
Plantain does in Jamaica But it seems well woithy of inquiry, 
wliethei the wild, and at piesent useless Plantains, gi owing 
along the foot of the Himalayas and on the Neilgheiries, may 
not yield a stionger fibre than any of the cultivated kinds 
The fibie may be easily sepai ated from any part, by simply 
scraping it on a stone 01 flat boai d, with a piece of hai d wood , 
non, though fiequently used, no doubt mjuies the colour 
In the following duections given by Di Huntei ( f Art Journal/ 
Madias, 1 , pp 108 and 376) the essentials aie attended to, and 
the fibre is sepai ated m an uninjured state, but the process is 
piobably not the most economical 

To prepaie the fibies of the Plantain, he i ejects the outer, 
withered lajei of leaves, and then strips off the different layeis, 
and pioceeds to clean them mthe shade, if possible soon aftei 
the plant has been cut dou n Lay a leaf-stalk on a long flat 
boaid, with the innei suiface uppermost, scrape the pulp off 
with a blunt piece of hoop-non fixed in a groove in along piece 
of wood When the innei side, which has the thickest layer 
of pulp, has been cleaned, turn ovei the leaf and scrape the 
back of it. When a good bundle of fibies has been thus par- 
tially cleaned, it ought to be washed briskly in a large quantity 
of water, so as to get i id, as quickly as possible, of all the 
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pulp} mattci which mav still adheie to the fibies It may be 
leachly sepaiated b} boiling the fibies m an alkaline ley 01 in 
alkaline soaps, but not m the Indian soaps made with quick- 
lime, as these aie too conosive When the fibies have been 
thoioughly washed, they should be spiead out m thin layers 
oi hung up m the wind to dry If exposed to the sun when 
m a damp state, a biowmsh-yellow tinge is communicated, 
which cannot be easily lemoved by bleaching Exposuie 
duung the night to the dew bleaches them, but it is at the 
expense of pait of then stiengtli 

If we attend only to what is essential in the above pro- 
cess, we find that all that isiequired is sci aping oi piessuie to 
sepaiate the cellulai and wateiy from the fibious paits This 
is followed by careful washing, and sometimes by boiling m an 
alkaline ley, but the latter pait of the piocess does not appeal 
to be essentially necessaiy 

In the West Indies, accoidmg to the complete account of 
a piactical correspondent m Jamaica, as gncn in Snnmonds’ 
‘Commercial Pioducts of the Vegetable Kingdom/ the fibic 
is sepaiated, either by crushing under rolleis m a mill, or by 
fermentation If by the latter process, tlieie is considerable 
saving m carriage, as the stems, when cut down, aie heaped 
together near wheie they have grown, and aie shaded fiom 
the sun by laying the leaves ovei them A drainage of the 
sap takes place, which is descubed as having a tanning pi opci tv, 
and as discolouring the pieces which lie at the bottom But 
several weeks elapse before decomposition is complete, when 
the fibies can be easily sepaiated fiom the iebt of the xegetable 
mass Tlieie is little doubt, that besides discoloration, tlieie 
must be some weakening of the fibie by this process, as we 
know takes place in India when the stems aie steeped in water 
until some decomposition takes place 

It is usual not to cut the stems until fi nit has been pio- 
duced, “foi two leasons — fiist, that tlie'fiuit be not lost, 
and secondly, that the tiee wall not have amved at its full 
growth and oidmaiy size, and the fibies will be too tendei ” 
This is the leverse of the piactice in the Philippines, wheie the 
stem is cut before the fruit appears, in ordei to ensuie a better 
quality of fibre It would be an interesting expenment foi 
those favoiably situated, to asceitain the mode by winch the 
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best kind of fibie is pioduced, and wliat would be the loss of 
piofit, supposing that tlie fnnfc is sacuficed foi tlie sake of tlie 
fibie 

The stem is described as being cut off about six inches above 
the giound, and being tender, it may, on being bent down, be 
cut asundei with a single stroke of a hatchet 01 cutlass It 
is then divided, longitudinally, into foui paits, the centie 
taken out and left to seive as manure, and the pieces conveyed at 
once to the mill to be crushed It is said that "one man 
can cut down 800 tiees, and split them m a day ” A veiy 
convenient size for the lolleis of the mill, mil be found to be 
about thiee feet m length and one foot in diameter In the 
process of ciuslnng, care should be taken to sepaiate the 
tendei from the liaidei layeis of fibie This may be attained 
by having the rollers of the mill placed lionzontally , and if 
the pieces of Plantain are passed lengthways tlnough the mill 
the pressure will be unifoim, and the fibie uninjuied "In 
this manner, pass the diffeient soits of layeis separately, and 
the produce will be about foui pounds of fibie fiom each tree 
The stalks of the blanches of the Plantain (no doubt the mid- 
rib of the leaf is meant) give the best fibre, and a laige quan- 
tity as compared with the body of the tiee, 1001b of the 
stalk wall give 15 lb nett of fibre In general, if a tree wall 
give 41b nett of fibie, the stalks will give 1 lb out of the 41b 
The stalks ought also to be crushed separately, because they 
ai e harder than the exterior layei s of the tree About 3000 
trees may be passed through the mill in a day Whilst the 
experiments were m progiess, it was aseeitained that, wath 
a single horse, 100 Plantain tiees, on an aveiage, were 
crushed m twenty minutes giving five minutes' rest for the 
hoise ” 

The quantity of produce fiom each plant, is the point of 
greatest discrepancy between the West Indian piactice and Di 
Hunter’s experiments, as he mentions only a few ounces of 
fibre as piocurable from each plant But as he i ejected the 
outer parts, and did not include the midnb of the leaves, the 
discrepancy may be paitly accounted for The combings or 
tow, sepaiated fiom the fibies during then piepaiation, me 
also of value as a substitute foi horse-hail, for stuffing mat- 
tresses, &c , and also the peduncle oi coie, if pounded into 

6 



82 


WASHING FIBRE IN ALKALINE LEV 


half-stuff foi papei -makers Some of the cellulai tissue con- 
taining much fibrous mattei, might, piobably, be com ei ted 
to the same pui poses 

In addition to the above piocesses of ciushmg and Hashing, 
the West Indian account also gives the details of the process 
of boiling the fibie with caibonate of soda and quick-lime, m 
oidei, it is said, to get lid of the lemaming vegetable matter, 
and to bleach the fibie The diffeient qualities of which, haung 
been crushed separately, aie of course to be kept so, and boiled 
sepaiately The pioportions given in the aboie account are 
foi making three tons of fibre pei day Foi this, foui large 
(800-gallon) boileis aic lequned, and about 3G0 lb of soda 
■would be consumed, with a proportionate quantity of lime, or 
the soda, that is, its caibonate, maybe first deprived of its cai- 
bonic acid This maj 1 - be done by piepaiing, m a small 
sepai ate boilei, the quantity of liquid necessary for a day's con- 
sumption, which may be done in about an horn, by taking, by 
W'eight, ten paits of soda, six paits of quiclc-lime, and not less 
than seventy paits of watei The opeiation of boiling in the 
soda ley is said to be impoitant in sepaiatmg the gluten and 
colounng mattei fiom the fibies, and also to facilitate then 
bleaching The lightest coloured fibres do not lequne moie 
than six liouis to bleach, whilst the daikest will piobably take 
from twelve to eighteen liouis It is adusable to place over 
each boiler the means of lifting the mass of fibie when boiled, 
and suffenng it to diam into the boilei befoie it is earned 
away to be washed. The machmeiy necessaiy foi cleansing 
and w'aslnng may be of various descnptions as that used by 
papei-makeis m England, 01 by coffee-planteis and anow loot 
gioweis m the West Indies The fibie may be dned, by being 
hung ovei lines made of the same material These, when diy, 
may be piessed and packed 

Foi cai iymg on the cultuie of the Plantain on an extensive 
scale, m the West Indies, it is stated that the matenals will 
cost £2000, buildings £500, puicliase of land £1500, woikmg 
capital £1000=£5000 The estimated expense m cultivating 
one quanee oi 5= English acies, m Plantains, wall be £30, as 
the woik can be easily perfoimed by one labouiei m 300 days, 
at 2s sterling pei day, A quanee will produce 18 tons of 
mill-fibie, the cost of the piepaiation of which is as follows 
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For workmen’s wages, soda, lime, and fuel, at £3 per ton £5 1 

Freight to Europe, at £i per ton 72 

Manager 30 

Duty, insurance, office fees, &.c , at £1 per ton 18 


£174 

Thus making the total expense of pioducmg 18 tons of fibie 
£174, oi £9 13s 4c? pei ton 

By anothei statement, derived fiom different data, but some- 
what similar souices, it has been calculated that Plantain 
fibie, in a coaise state, might be laid down m England, at 
£10 6s 8 d But some expense would be mcuried in cleansing 
the fibie foi finei purposes In another account, also taken from 
West Indian information, it is stated that the cost of well- 
cleaned fibre would amount to £7 Is 3 d , to which, of couise, 
freight would have to be added , while half-stuff foi paper-makeis 
might, at the same time, be pioduced fiom the lefuse at about 
half that sum 

As Plantain fibie has not yet, as far as we have lieai d, been 
systematically prepaied as an aiticle of commeice, these cal- 
culations of cost are somewhat conjectural But they are 
intei esting, as showing, from the experiments which had been 
made, that laige quantities of a valuable pioduct may be 
obtained at a comparatively cheap late, and this, fiom what is 
now a complete refuse that is, the stem and leaves , while the 
expenses of culture aie paid for by the fiuit And the more so, 
as the data are West Indian, wheie the prices of matenal and 
the wages of laboui are much kighei than m India, 

Specimens of Plantain fibie, and a ban el of it for experimental 
purposes, were sent by two Exhibitois fiom Demeraia, also 
some from Porto Rico ( v 1 Must Cat , p 982) , and it was 
stated that the fibie might be obtained m very laige quantities 
from the Plantain cultivation of the foimei colony It is cal- 
culated that upwaids of 6001b weight of fibie might be pio- 
duced annually from each acie of Plantains, after leaping the 
fruit crops It is fui ther stated, that ff at pi esent, the stems 
of the Plantain trees, when cut down, aie allowed to lot on 
the giound If a remunerative price could be realised foi this 
fibie, a new blanch of mdustiy would be opened up to the 
colonists ” 

From India, unfortunately, we have no statements showing 
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the lates at which Plantain fibre, tow, and pulp, might be ob- 
tained as ai tides of commeice Di Hunter, of Madras, has 
done much m showing the vauous puiposes to which this 
valuable product might be applied , as he sent to the Exhibition 
of 1851 both the fibie and the tow m a v ell-cleaned state 
The foimer about foui feet m length, and also dyed of several 
colouis, as veil as twisted into line cold and into lope Some 
Plantain lope v as, moieovex, sent m a taired state. A poition of 
the tow was sent m a state fit foi packing and stuffing, and 
some converted into paper, of the latter, some was almost as 
thin as silver papei, and some of it seemingly as tough and 
tenacious as parchment, well fitted for packing papei, as appa- 
lently little affected by watez But m this county, some ex- 
cellent lettei paper has been made from the Plantain fibie 
Besides the above. Plantain meal was sent by Piofessor Key 
fiom Madias, and preseived Plantains from Jessore But dried 
Plantains seem all eady established as an article of commerce at 
Bombay, as v'e observe them among the exports for the year 
1850-51, from thence to Cutch and Guzeiat, to the extent 
of 267 cwt , valued at 1456 lupees So that the various appli- 
cations of which Plantain fiuit and fibre are susceptible have 
been all eady made m India It lemaius only to pioduce them 
as cheaply as the othei products of the country 

Di. Huntei, m his experiments, found that the fibre cost 
about three annas, oi about sixpence, a pound which is pio- 
hibitive as an aiticle of export , but he states that if regular 
supplies of the fibre weie lequired, the price might be reduced 
to two annas He also mentions that, at Madras, the rate at 
which the stems weie at fiist supplied was ten annas for one 
hundred tiees, but this was raised to four rupees for the same 
number, when he began to make use of them. This is a suffi- 
cient proof that they are not very abundant there But <f m 
the vicinity of some of the Zillah (that is, of Distuct) Jails, the 
Plantain is cultivated very extensively, but no use is made of 
the stems, which are allowed to rot on the surface of the 
giound 33 This is also the case m most parts of India 

On the opposite coast of Arracan, the Plantain is abundant. 
What seem to be the layers forming the stem of such a plant, 
and about seven feet in length, are sold theie m a dried state, 
and called Pa-tha-you Shaw , some of it even twisted into a 
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bast-rope, is sold for the same sum, that is, for one rupee the 
maund, or for about tbiee shillings per cwt 

As the above Shaw or bast of an unknown plant is sold at so 
cheap a rate, as well as the other basts sent from Arracan to 
the Exhibition of 1851, even after some preparation, theie is 
no reason why Plantain fibre might not be sent cheaply 
into market. I have no doubt that it would veiy soon 
command a price equal to its leal value, as a matenal for papei- 
makmg, for cordage, or for textile fabrics The fibre might be 
collected in situations where the plant is already cultivated, m 
gardens, or where it grows wild, and its stems not turned to 
any account. Or it might be cultivated in fields on its own 
account, either with or without other ciops, such as Pan or 
Piper Bette, or Ginger, Turmeric, &c. The fiuit m its fiesh 
state, near towns, or m a preserved state, 01 conveited into 
meal, ought to pay all the expenses of, and affoid some piofit 
on the culture The stems and leaves would thus be obtained 
at a minimum of cost that is, simply of carnage. 

Indeed, if the crushing mill were not of too cumbious 
a natuie, it might be brought into the vicinity of the field, m 
the same way that the natives of India consti uct a sugai -mill 
and boiler m the immediate vicinity of wlieie the Date tiee is 
grown or the Sugai-cane cultivated. A mill, consisting of the 
lolleis of a sugar-mill or an enlaiged chuika, with an Aichi- 
medean screw, or with cog-wheels, or with bands, to which mo- 
tion is given by bullocks, as practised iu vanous paits of India, 
would probably be sufficiently effective, and ceitamly economical. 
The separation of the different qualities of fibie, with the wash- 
ing, combing 01 heckling, and drying, might at first all be per- 
formed by hand, wheie labour is so cheap If all the fibrous 
matter, or the combings or tow only, should be requued for 
conversion into half-stuff for paper-makers, nothing is moie 
effective, and at the same time so economical, as the Dhenkee 
of India To this attention has been recently called by Mr 
Henley ('Jouin of Soc of Aits/ vol n, p 486), and ■which, 
as he describes, “resembles m principle oui European tilt- 
hammer.” “ Its cost would be elected m place engmeeis, 
foundations, and all chaiges included — three shillings, and tins 
charge supposes the moie than usually heavy machine employed 
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for paper-malnng “The total wages for the prepaiation of 
20 to 30 lb ” of suitable matenal, “would amount to sevenpence- 
lialfpenny ” Mi Henley adds, that “ in the event of employing 
such fibies as the Plantain leaf-stalk, a small pan of liaid wood 
giooved lolleis, such as they employ for squeezing sugar-cane, 
would be veiy useful Their cost is two shillings” 

Having, in my Lectuie before the Society of Aits, recom- 
mended the Plantain as likely to yield an abundant supply 
of matenal foi paper-making, Mi Henley obseives “Fiom 
extensive cultivation of the Banana or Plantain, which 
sunounds almost eveiy house, it is piobable this matenal 
would foim one of the fiist objects of attention by papei- 
matenal collectois, but fiom its coaise, stnngy natuie, it would 
be cheaper in the state of fibie than as half-stuff This plant 
offeis great advantages for oui views geneially, foi it is truly 
m the position of lefuse, inasmuch as it has already paid the 
charges of its cultivation by its pioducts m fiuit The intenor 
of the plant, or true flower- stem, is eaten as a vegetable by the 
natives, the lower pait being peifectly mild, whilst the uppei 
extiemity, neai the bunch of fiuit, pours out, on cutting it 
across, a limpid fluid, which is veiy acnd and deletenous, and 
is a true substantive olive dye on cotton cloth, as indelible as 
maiking ink, foi which it may be substituted ” With legal d 
to the price at which such materials could be obtained. Mi 
Henley says “ I am of opinion that conti acts could be made, 
according to the oidmaiy usages of the country, at the late of 
fiom one lupee eight annas, or tlnee shillings, to two lupees 
eight annas, or five shillings, pei maund of 82 lb , deliveiable 
at any central depot within a radius of twenty miles These 
prices aie equal to fiom about £4 4s to £7 a ton, and that, 
of these, the low est-pi iced matenal could be landed m London, 
paying all chaiges, foi £13 4s , and the moie expensive, which 
would include ai tides equal to linen lags, at £16 5s” 

Having alieady noticed the facility with which the species 
of Plantain may be cultivated m suitable climates, we may 
mention that we have lately tasted some excellent fruit of Musa 
Cavendishn, giown m a Fernery on Putney Heath We have 
chiefly to warn cultivatois against planting the Plantain too 
close together, foi though this may pioduce fineness of fibie, 
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it will also diminish stiength, and want of fiee ventilation may 
pioduee disease Foi sepaiatmg the fibie, it may be a question 
whether Smooth 01 giooved cylinders mil be best foi so flesh}' 
and moist a substance, hut it is veiy necessaiy to lemembei 
that the pulp 01 the fibie must be thoioughly dned, in oidei 
that it may not undeigo decomposition u hen in transit m the 
hold of a ship 

Of the value of the Plantain fibie foi papei-makmg, theie 
can, I conceive, be no doubt Some papei, though unbleached, 
but excellent as far as substance and tenacity aie concerned, 
was sent fiom India by Di Iluntei, in 1851 In the yeai 
1816, Mi May showed the author some beautiful specimens of 
note and lettei papei made fiom Plantain fibie He was at 
that time anxious to establish a manufactoiy foi Plantain papei 
in Calcutta, but subsequently went to one of the British colonies 
m South America, and we have also noticed (p 89) the fact 
of a gentleman having shown specimens of papei made from 
Plantain fibre in Demeiaia Mi Routledge subsequently made 
some excellent paper, both of a tough and of a fine quality, 
from the fibies of species of Musa- — sheets of which he has 
presented to the autlioi, who has lately seen specimens of 
similar papei in the hands of Mi Shaip Besides which, ex- 
cellent papei has foi some time been made from the lefuse of 
or from worn-out Manilla lope All which facts piove that an 
excellent matenal for papei -making may be had in inexhausti- 
ble supplies, whenever those chiefly intei ested choose to take 
the necessary measures foi secuung such a supply 

We may now tlieiefoie notice the otliei uses to winch 
Plantain fibie can be applied 

Lieut Col Wlnnyates, Principal Commissaiy of Oidnance, 
m a lettei to the Secielary to the Military Boaid at Madias, 
states that the Plantain oakum oi tow sent by Di Iluntei is 
“ undoubtedly of a veiy supenoi descnption, and admn.ibly 
adapted foi packing Fiom the soft, elastic chaiactei of the 
fibie, he also conceives that it would be a desnable substitute 
foi con in stuffing hospital beddings, &c But he feais that 
the supply is too limited, and the cost all too high, being 
at that time (October 29th, 1850) about tlnee annas the 
pound ” 
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With respect to the stiength of Plantain fibie, I may state, 
that in some experiments which I have had made on Plantain 
fibre, some fiom Madias boie a weight of 190 1b, but the 
specimen from Singapore boie not less than 390 lb , while a 
salvage of Petersburgh Hemp, of the same length and weight, 
bioke with 160 1b A tweh e-thread rope of Plantain fibie 
made m India bioke with 864 lb , when a similar lope made 
of Pme-apple fibre bioke with 924 lb Even fiom these ex- 
periments, it is evident that Plantain fibre possesses sufficient 
tenacity to be applicable to many, at least, of the oi dinary 
purposes of cordage, as is very clearly shown by the experiments 
detailed in the annexed tabulai statement But it is piobable 
that the plants grown in a moister climate than that of Madras 
will possess a greater degree of strength The outei fibres 
may also be converted into a useful land of coarse canvass, 
as has been done by Dr Hunter, and the more delicate mnei 
fibres most probably into finer fabrics, as is the case with those 
of the Abaca or Musa tcxttlis, when equal care has been taken 
m the prepaiation and separation of the fibres, and theie is 
some experience in weaving them. 

Having seen the rate at which such materials may be im- 
ported, both from the East and the West Indies, it is dcsnablc 
to have some idea of the prices which aie likely to be lealised 
for Plantain fibre or pulp, when intioduced into the maikets 
of Europe Manilla Hemp, which has long been in demand 
both m America and in Europe, had a nett aveiage price, for 
the ten yeais previous to 1852, of £32 pei ton In pait of 
the years 1844 and 1845, it sank as low as £22 to £25 , and the 
consumption mcieased so much, that the puce lose, in 1852, to 
£44 and £50 foi the average lands , but, independently of what 
was used for cordage and coarse pui poses, there was a con- 
siderable consumption of the fine, white qualities, foi which 
horse-hair had onginally been used In the recent use winch 
took place (April, 1854), Manilla Hemp was quoted at fiom 
70s to 76s per cwt Though common Plantain fibie is not 
possessed of the stiength of Manilla Hemp, yet it is fitted for 
many of the ordmaiy puiposes of eoidage and canvass, and 
some of the fine kinds foi textile fabncs of fine quality and 
lustre In the communication fiom Demeiara, alieady quoted, 
it is stated that "m 1846, a gentleman (piobably Mi May) 
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visited tins colony, and exhibited several specimens of cloth of 
a beautiful silky textuie, and specimens of papci of supenor 
quality, manufactuied fiom thcfibic of Plantains giown in the 
Jaidm des Plantes ” There is no doubt that some of the moie 
delicate fibies of the intei lor might be used for such pin poses, 
and foi these, a high puce would, no doubt, be realised , and 
foi the coaisei, outer fibies, which me fit for cordage, at least 
£30, some say £35, a ton, while some of the superior tow 
would be a good substitute foi horse-hair, foi stuffing beds, &c , 
and the different qualities of half-stuff pioduciblc from the 
combings, &c , of difTeient paits of the plant, would produce 
half-stuff, at least equal m lalue to the mgs winch sell in 
oidmaiy times fiom lGs to 20s a cwt But when its qualities 
are bettei known, it piobably would sell at still lughei latcs, as 
tlieie would be no labour m soiting, and no loss of matcnal in 
cleaning Mi Betts was induced, in India, to attempt the 
preparation of the fibie, from seeing a lemaik in the f London 
Puce Cuirent/ of Dec, 1839, that consuleiable supplies of a 
new soit of Hemp fiom the stalk of the Plantain tice had 
leahsed fiom G d to M pei lb , aud the Societv of Aits wcic 
induced, as long since as the year 17G2, from the apparent 
impoitauce of the subject, to oftei a piemium for the pio- 
duction of this fibie (v 'Juiy Repoit/ p 102) 

Theiefoie, even with the least sanguine expectations, and on 
the most modciate computations, theie is every prospect of 
a ceitaintv of demand, accompanied by lcmunerative prices 
With tins m view, we may conclude oui obsei \ ations on 
this subject, which may appeal to occupy too much space, 
and to have been tieated of too much in detail But if 
properly considered, it cannot but appeal of vast impoitauce 
to the natives of tiopical countries, and to planteis and 
colonists abioad, to utilise so valuable and abundant a pio- 
duct, W'hich is now allowed to lun to waste, and of which, if 
they mciease the cultivation, they will at once attain the two- 
fold object of multiplying the supply of food foi the body, 
at the same time that they are increasing matenals foi difiusing 
mfoimation foi the mind 



PALMS THLIR DISTRIBUTION AND USLS 


91 


' The Palms ( Palmacea ) 

The Palms, so conspicuous m tiopical countries foi then 
lofty pillai-like stems, sui mounted by appat cntly inaccessible 
fruit or gigantic foliage, are no less rcmaikable foi the many 
useful purposes they «ue calculated to fulfil. The fiuit of 
some is edible, of others abounding m oil, the sap of a few 
forms a pleasant beieiage, aud may by eiapoiation jield sugai 
01 be feimented into a spirit The stems of some species aie 
gorged with farinaceous matter, which may be sepaiatcd as a 
staicli-like powdei 01 gianulated into sago The bioad leaies, 
from their gieat size aud haid suiface, aie useful foi thatching 
the cottages of the pool, 01 for making umbrellas foi the ncli 
The nan ow-lcaved kinds are plaited into mats and baskets, 01 
smoothed so as to be fit foi wilting on, while the leaves of 
several, when in a young and tender state, are eaten, both iaw 
aud m a cooked state, aud aie hence called Cabbage Palms 
Some abound in strong unyielding fibie, while otlieis foini 
wood w’hich is applicable to all the pui poses of timbei Hence, 
several aie valuable articles of cultuie m the countnes where 
they are indigenous, 01 wlicie the soil and climate are suitable 
for then growth as, foi instance, the Date Palm m Aiabia 
and Africa, the Oil Palm in the West of Afiica, the Cocoa-nut 
m India and its Islands, togetliei with the Betle-nut, Palmyia, 
and Talipat Palms , while the Sago, the Ejoo, and the Betle-nut 
Palms flourish m the moist waim climates of the Malayan 
Peninsula and of the Indian Aiclnpelago 

The Palms abound chiefly in the tiopical paits of South 
America, as well as of the Old YVoild, but a few r species ex- 
tend to lather high latitudes, as an Areca to lat. 38 ° S in New 
Zealand, and a Sabal (Chamanops, And ) to lat 40 ° N. in 
Noith Amenca, while the Dwarf Palm, a native of the Noitli of 
Africa, is now at home in the South of Euiope Theie even the 
Date Palm is grown in a few r sheltered situations , though it is 
m the hot and diy soil of Aiabia aud Afiica that it attains the 
greatest peifection, and furnishes a puncipal part of the diet of 
its inhabitants, as well as an aiticle of commeice Phoenix 
sylveslus, a vauety oi species of the same genus, is common 
in most paits of India A Channel ops is found m Nepal, 
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and one on tlie Kliasya Hills, at elevations of from 5000 to 
8000 feet , while C Ritclnana is found in the Khj bur Pass, and 
probably all along the mountainous range from Afghanistan 
to Sindh But it is in fai southern latitudes and in a different 
climate that the Cocoa- and the Bctle-nut Palms aic objects of 
extensive culture, as well as the Sago Palms, of which the Ejoo 
or Gomuto of the Malays is one (the A > enga saccharifcra of 
botanists), abounding in sap, which can be used as palm wine or 
converted into sugar , yielding at all times strong and durable 
fibre The older trees when cut down } leld sago, as do Sagus 
Thimphu and S lavis, especially abundant in and near Sumatra 
The latter is remaikable among Palms for throwing up young 
plants aiound it m the same manner as the Plantain Both 
kinds of Sago tree are strongly lecom mended foi cnltnation 
the Aienga on low' coasts near the sea, but the species of 
Sagus even on the edges of the marshes which abound m such 
situations 

It is no doubt to some one of these Sago trees that Sir John 
Maundeville alludes, when he says " In that land grow trees 
that beai meal, of wlucli men make lnead, white and of good 
savoui , and it seemetli as it weie of wheat, but it is not quite 
of such savour. And there aie othei tiees that bear good and 
sweet honey, and otheis that bear poison And if you like to 
hear how the meal comes out of the tices, men hew r the tiees 
with an hatchet, all about the foot, till the baik be separated 
in many parts, and then comes out a thick liquoi, winch they 
receive m vessels, and diy it m the sun, and then cairy it to a 
mill to grind, and it becomes fair and white meal, and the 
honey and the wine, and the poison, aie drawn out of otlici 
tiees in the same mannei, and put m vessels to keep” (‘The 
Book of Sn J Maundeville/ chap win ) But we have only to 
notice such Palms as aie useful foi then fibies 

The species of Calamus, oi those yielding the diffcient kinds 
of Cane, have little of the appeaianee of Palms, as they aie 
usually remaikable foi then weak and ti ailing stems, which 
often extend to a gieat length, and ascend the loftiest tiees 
It is these long stems, which, w hen divested of then sheathing 
leaves, foim the canes of commeice some so much admned 
as sticks, otheis foi then flexibility, conjoined with tenacity 
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These, when their smooth and shining dense outsides aie 
separated in ships, aie univei sally employed for caning the 
bottoms of chans, of couches, and for othei articles Some aie 
occasionally twisted into lopes, m the localities where they aie 
indigenous , but they aie moie geneially employed as sticks, and 
foi mat-makmg and cane-woik, as their gieat strength allows 
of such nanow ships being employed, as to allow of laige 
spaces being left, and thus enables strength to be combined 
with lightness and free ventilation 

The species of Calamus abound m the Islands of the Indian 
Archipelago, as well as m the Malayan Peninsula A few 
species are found within the Madras territories, but in India 
they chiefly abound in the forests of the districts of Chittagong, 
Silhet, and Assam, whence they extend along the foot of the 
Himalayas as far north as the Deyra Doon, wheie a species is 
found which the late Mi Gnffith has named C. Royleanus, 
and applied the name of C Roxbuiglni to the plant which Dr 
Roxbuigh called C Rotang, common m Bengal and on the 
Coromandel Coast Both are called bet , and used foi all the 
ordmaiy purposes of cane, as aie C tenuis of Assam, giacihs, 
extensus, and others C Scipionum of Louieiro, Mr Griffith 
considered to be the species which yields the well-known 
Malacca Cane, but the plant does not appear about Malacca 
He was, liowevei, informed that the canes are imported fiom 
Siak, on the opposite coast of Sumatia, 

The extensive uses to which Canes are applied, both in their 
entire and split state, aie well known They are abundant m 
all the moist tropical paits of the East, both on the continent 
and m islands In J ava, the cane is cut into fine slips, which 
are platted into excellent mats, or made into strong, and, at the 
same time, neat baskets In J apan, all sorts of basket-work 
are made of split cane, and even cabinets with drawers Cane 
is also platted or twisted into cordage, and slender fibres aie 
made to answer the ordinary purposes of twine It is stated 
that m China, as also in “Java and Sumatra, and indeed 
throughout the Eastern islands, vessels are furnished with 
cables formed of cane twisted or platted. This sort of cable 
was very extensively manufactured at Malacca 33 The species 
employed for this purpose is probably the Calamus rudentum 
of Loureiro, which this author describes as being twisted into 
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lopes in these Eastern legions, and employed, among other 
things, foi diagging gieat w eights, and foi binding untamed 
elephants So Dampiei says "Here we made two new cables 
of lattans, each of them foui inches about Onr captain bought 
the lattans, and lined a Chinese to noik them, who was iciv 
expei t m malting such wooden cables These cables I found 
semceable enough aftei, in mooring the icssel with either of 
them , foi when I earned out the anchoi, the cable being 
tin own out aftei me, swam like cork in the sea, so that I could 
see when it was tight, which we cannot so well discern in oui 
hemp cables, w'liose weight sinks them down nor can wc 
cany them out but by placing two 01 tlnec boats at some dis- 
tance asundei, to buoy up the cable, while the long boat lows 
out the anchoi ” The tow-ropes mentioned by hLnco Polo as 
used by the Chinese for hacking then icssels on their mime- 
ious nveis and canals, seem also to have been made of cane 
and not of bamboo, as sometimes stated as they were split 
m their whole length of about tlmty feet, and then twisted 
togethei into strong ropes some hundred feet in length 

Mr G Bennett says, in Ins r Wandciings/ n, p 121, that 
he “ lemarked some Chinese one morning near Macao, engaged 
in making some very durable lopes fiom lattan The lattans 
weie split longitudinally, soaked, and attached to a wheel, 
which one person was keeping m motion, whilst anotliei was 
binding the split lattans togethei, adding otheis to the length 
fiom a quantity lie earned around Ins waist, until the requued 
length of the lope w’as completed ” 

Though apparently insignificant, Canes yet form a considera- 
ble aiticle of commeice, inasmuch ns in some yeais between 
four and five millions of them have been expoited from the 
temtoiies under the government of the East India Company 
Though not employed foi their fibies, yet as connected with 
the different kinds of the genus Calamus, we may mention the 
different Canes winch are impoited Most of them are pio- 
duced by species of Calamus Eor tlie commeicial names of 
these we aie indebted to Mi W Sangstei The walking sticks 
called “ Penang Lawyers” aie the stems of a small Palm called 
Licuala amtijida, as also mentioned at p 96 

The Ground Rattan is distinguished by its stiaight head, 
and stiaight and stiff cliaiacter altogethei, as well as by its 
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pale coloui , tliougli soraeaie at least an inch in diameter, and 
otheis not half that thickness Some aie distinguished by a 
haul, and otheis by a soft bark It is not known whether the 
slender aie of the same species as the thickei lands, growing 
in diffeient situations, or from loots of diffeient ages, but 
Rhapis flabelltfoimts is said to yield the Ground Rattan 

The Malacca Cane is supposed to be pioduced by Calamus 
Scipionum, but said to be impoited from Siak, on the coast of 
Sumatia Some of these aie simply mottled or clouded, otheis 
of a biown colour, m consequence, it is said, of their having 
been smoked The moie slender specimens of these, with the 
longest internodes, aie those most highly valued 

The most common kind of Cane, that employed foi caning 
cliaus, &c , is known m common by the name of Rattan Cane 
Tins must be yielded by a variety of the long trailing species 
which abound wheievei the genus is found The most noithem, 
named Calamus Royleanus, no doubt yields the Rattans collected 
‘in the Deyia Doon, while C Roxbmghn no doubt yields those 
collected in moie southern latitudes But it is piobable that 
a vanety of species yield the thin Rattans of difteient localities, 
and some of which have already been mentioned 

Anotliei kind of Rattan is called Diagon Cane This is 
thickei than the last, both light and daik coloui ed, with long 
intei nodes and a haid baik, less flexible than the common 
Rattans, but stiong, springy, and much valued A vanety, 
with soft baik, is called Manilla Diagon Cane 

Otliei kinds of Canes, impoited fiom China, aie knovin, 
one with stiff stems and laige knots by the name aUambee, 
and one as TVhanghee This has a pale, haid baik, and flexible 
stems, with intei nodes of about an inch and a half or two 
inches, and a numbei of little holes at the knots 

Some which are occasionally called Canes, aie pioduced by 
species of Bambusa, Sacchaium, and other grasses 

Calamus Diaco, a natue of Sumatra and the Malay Islands, 
yields, as a natuial secietion of its fruit, the best D’jurnang or 
Di agon’s blood, \\ Inch has been an article of commeice from the 
earliest times, and still continues in demand 

The CiiAM/URors, called Palmetto , is among those best known 
m Europe C Ritclnana, called Maizuirye m Pushtoo, and 
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Pfees in Sindhee, is a most useful plant Of it aic made san- 
dals, baskets, mats, &c , and its moonyali 01 fibie makes tunic 
and lopes in Sindh. It is of extensive use in Afghanistan 
foi making coidage, in the same nay that the Hemp Palm, 
also a species of Chamanops, was found by Mr Fortune to be 
employed m Northern China, and as Cham {crops humths, or 
Palmetto, is m the Noitli of Africa and South of Europe, for 
making baskets, brooms, mats, and coidage Indeed, paper 
and pasteboaid aie made of its fibies by the Fiencb in Algcua. 

The tiue Date thee ( Phoenix dactyhfeia), the Palm tree 
of Scnpture, flourishes m compaialncly high latitudes, and is 
well known to affoid thcpimcipal aiticle of food to the natnes 
of Aiabia and of the North of Africa, while the leaics aie 
employed m making mats, baskets, &c , and at Cairo cordage 
is made of fibies obtained fiom the footstalks of the leaies. 
Though the tree glows well in India, it docs not there produce 
any edible dates, but Phocmx sylves/ns , the Khujjoor of India, 
which closely resembles the foimci in cliaractei, is found in 
every part of that countiy, as near Madras, to its north in 
Mysore, m Bengal and the North-AVest provinces up into the 
Punjab This tree is especially valued in many places, as its 
sap or Palm juice {tan) is either diank fresh from the tree, 
01 fermented for distillation, when it yields a common kind of 
spirit 01 aiul In Bengal it is valuable as yielding a con- 
sideiable quantity of the sugar produced m that proi mce, and 
known as Date sugai Each tiee, “ on an aveiage, yields 180 
pints of juice, of which, eveiy twelve pints are boiled down to 
one of goo 7 oi jaguri , and four of gooi yield one of good pow- 
dei sugar , so that the aveiage produce of each tree is about 
seven oi eight pounds of sugai annually" (Boxbuigh ) 

The leaves are veiy generally employed foi making mats 
and baskets, and also bags in Bengal. The footstalks of the 
leaves are beaten and twisted into ropes, w r hicli are employed 
for drawing water from the wells m Bellaiy and other places 
One species of Phamix (P paludosa), the Hintal of Bengal, 
abounds in the Soonderbunds, while another, P. fanmfei a, 
common on dry, barren, sandy lands on the coast, and on 
the lnlly country between the Ganges and Cape Comonn. 
Its stem abounds in farinaceous matter, winch the natives 
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make use of as food m times of scaicity The leaflets aie 
wrought into mats for sleeping on The common footstalks 
of the leaves aie split into thiee or foui, and made into baskets 
of various kinds 

The leaves of many of these Palms are employed foi thatch- 
ing, foi making chattahs 01 umbiellas, punkahs, and hats 
Thus, those of Licuala peltata, the Chattah-pat of Assam, are 
in univeisal demand in that valley Scaicely a single plough- 
man, cow-keeper 01 cooly, but has his Jhapee or Chattali made 
of Chattah-pat 1 (Jenkins ) But the leaves of this Palm aie 
coarser than those of anothei, the Tolo-pat of the Assamese, 
which has been named, in honour of the zealous Commissionei 
of Assam, Livistona Jenkinsicina, by the late Mr Griffith 
Col Jenkins says of this species “ This Palm is an indispen- 
sable accompaniment of eveiy native gentleman* s house, but 
m some parts it is raie, and the trees aie then of great value 
The leaves are m universal use thioughout Assam, foi coveung 
the tops of doolees (palkees), and the 1 oofs of khel boats, also, 
foi making the pecuhai hats, or lather umbiella-hats (jhapees) 
of the Assamese Foi all these puiposes the leaves aie admi- 
lably adapted, from then lightness, toughness and durability 33 

The Palmira tiee of Euiopeans (Boi assus flabellifoi mis), and 
the Tar of the natives of India, is to be seen m almost all 
paits of India, and occasionally as far as 30 ° N lat It is 
stated by Di Itoxbui gh to be, next to Caryota mens, the 
largest Palm on the Madias coast, and that it seems to thrive 
equally well in all soils and situations The seeds, when 
young, are eaten by the natives, being jelly-like and palatable. 
The tiee, duung the fiist part of the season, yields a pretty 
laige quantity of toddy (palm wine) This is either diank 
fiesh drawn fiom the tiee, or boiled down into a coarse land 
of 10b called jaggery, oi it is feimented for distillation The 
wood, neai the cucumference of old tiees, is veiy haid, black, 
heavy, and duiable By the natives the leaves are umvei sally 
used foi writing upon with an non style They aie also 
employed foi thatching houses, foi making small baskets, mats, 

1 The stems of Licuala acutifida afford the well-known walking sticks known bv 
the name of 11 Penang Lawjers ” (Griffith ) 
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&c, and some also formed into laige fans, called vissanes The 
fibres of the leaves ( Palmyui ven) ,nc employed on the Madias 
side foi making tame and small jopc They are about two 
feet in length, strong, way, and not unlike those of Espnito 
(p 31) Near the base of the Icaies thcic is also found a fine 
down, which is used for shaming liquids through, and also for 
stopping bleeding from wounds 

Among otliei Palmswhich aieialucd for diffident products and 
employed to supply the place of cordage plants, \ic may instance 
the species of Coiurnv Of these, C Gebaw/a has its young 
leaves plaited into baskets and bags, affording much employ- 
ment to the people in Jam The leaves are also employed for 
thatching, and foi making bioad-biimmed hats So, C Talhcui , 
the Ten a of Bengal and the Taliped of the Peninsula, is much 
employed for making leaf hats and leaf umbi cllas The lea\ es, 
moieovei, when smoothed, aie much used foi wilting on, and 
also foi tying the 1 afters of then houses, as they’ aie stiong and 
durable Thus, also, C nmb) acithfei a, the Codela-panna of 
Madias and the Talgat of Ceylon, and icry like the former, is 
common in Ceylon, and found also on the Malabar coast Of 
this the leaf, being diied, is veiy stiong and limber and, 
accoidmg to Knox, “most wondci fully made for men’s comc- 
mence to cairy along with them , for though this leaf be thus 
broad [enough to cover fifteen 01 tw enty men] when it is open, 
yet it will fold close like a lady’s fan, and then it is no bigger 
than a man’s aim, it is wondei fully light” “This tiee is 
within, a pith only, they beat it m mortals to flour, and bake 
cakes of it, which taste much like to white biead, it senes 
them instead of corn befoie then harvest is ripe” (Knox’s 
f Ceylon ’) 

Caryota urens is another of those Palms which aie common 
to India and Ceylon In Malabai it is called Evim-pannah , 
and Jeioogoo in. Tehnga Dr Roxbuigh describes it as highly 
valuable to the natives of the country wheie it glows m plenty 
During the hot season, a single tree will yield at the rate of 
one hundred pints of toddy oi palm wme m the twenty-foui 
hours The pith, 01 farinaceous pait, is equal to the best sago 
-The natives make it into bi ead, and boil it into thick gruel 
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It is the Kittul of the Cingalese , of winch, according to Knox, 
"the inside is nothing but a pith, as the foimei It yieldeth 
a sort of liquor, which they call telligee it is laiely sweet and 
pleasing to the palate, and as wholesome but no stionger than 
watei ” It "bears a leaf like to that of a betel-nut tree, which 
is fastened to a skin as the betel- nut leaves aie, only this skin 
is hard and stubborn, like a piece of boaid , the skin is all full 
of strings as stiong as wne, they use them to make ropes 
withal 33 In a lecent account of the ‘Vegetable Products of 
Ceylon/ by Mi Ondatjee, of which the author has been good 
enough to send me a copy, it is said that the black jihe from the 
leaf-stalks of the Caryota urens {lattul) is manufactured into rope, 
which is of gieat strength and dui ability, being used foi tying 
wild elephants The Rodyaks, or outcasts among the Kandyans, 
make this rope, generally with considerable skill, as it is both 
regular and compact Theie is also a woolly material found at 
the base of the leaves, which is stated to be sometimes used 
for caulking ships. 


Ejoo or Gomuto Fibre ( Arenga saccha i if era, Labil , Sagaems 

Rumphu) 

Malay — Ejoo, Sejee Sumatra — Anou 

The Ejoo or Gomuto fibie, so well known in Eastern com- 
meice and as used m Eastern shipping, is haidly known m the 
Western woild It is, howevei, occasionally heard of by the 
name of "vegetable bristles ” Though a portion of the fibies 
may be likened to stiff bristles, the greater part is more like 
black hoise-hair This is celebiated, m the countnes where it 
is produced, both for its stiength and for its impel ishable 
nature, even when exposed to wet It is supposed to be the 
same as the Cabo negro of the Spamaids of Manilla The tree 
yielding it was described and figuied by Rumphius ( f Heib 
Amb / 1 , p 57, t 13) undei the name of Gomuto, or Saguerus , 
but the latter name being too similai to that of the tiue Sago 
tiee, has been changed to Arenga , from the native name Areng, 
undei which it was described by Labillaidieie The specific 
name has been given from the laige quantity of sugar procura- 
ble fiom its sap by cutting the spadices of the male flowers 
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We thus observe that the tice is valuable for seieral vciy dis- 
tinct, and all very useful pioducts It is desciibed by Maisdcn, 
m his 'Sumatra/ under the name oiAnov, as a Palm of "much 
impoitance, as the natives proem e from it 9 Cigo (but theie is 
also anotliei sago tree, moie productive), toddy, or palm vine, 
of the fiist quality, sur/m , 01 jaggary, and cjoo ” Di Rox- 
buigli, writing m the year 1799, says of it "I cannot avoid 
lecommendmg to eveiy one who possesses lands, p.uticulaily 
such as aie low and near the coasts of India, to extend the 
cultivation tlieieof as much as possible The palm -nine itself, 
and the sugai it yields, the black fibies foi cables and cordage, 
and the pith foi sago, independently of many other uses, aie 
objects of vciy great importance, particularly to the fust mari- 
time powei m the woild, which is m a gieat measuic dependent 
on foieign states for hemp ” 

This Palm is to be found in all paits, fiom the Gulf of 
Bengal to all the Asiatic islands on its castwaul, cspcci.illy in 
low moist situations and along the banks of nvcis 

Di Roxbmgh descubes the trees (in 1810) which had been 
ratioduced into the Botanic Garden at Calcutta about twenty- 
foui years before, as from twenty to flinty feet m height, ex- 
clusive of foliage oi fionds, which use fiom fifteen to twenty 
feet higher These fronds oi leaves aie pinnate, and from 
fifteen to twenty-five feet long The tiunlc is stiaight, at fust 
covered entirely with the sheaths of the fionds oi leaves, and 
the black horsehair-like fibies, called by the Malays Bjoo, which 
issue in gieat abundance fiom the margins of these sheaths 
As the tiee advances in age and size, these drop ofT, leaving an 
elegant, columnar, naked tiunk He further states that he had 
observed that each of the well-grown tlmving tiees pioduces 
about six leaves annually, and that each leaf yields about tlnee 
quarters of a pound weight of these fibres, and, theiefoie, each 
tree about four pounds and a half But some luxuriant tiees 
yield at least one pound of fibie fiom each leaf 

As these black fibies issue from the sides of the sheaths, they 
necessanly surround the stem, and may be cut off without 
mjmy to the tiee Even in commercial specimens, some may 
be seen coveied both on the uppei and lowei suiface with 
dense cellular membrane, having between them a mass of these 
black fibies. These are suppoited by thicker oi whalebone- 
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like fibics, which ere attached to the thinner fibics bj cellular 
tissue These stifl fibics are employed m Sumatia as stvlcs foi 
•anting with ou the leaves of other Palms, See , as mentioned 
botli bv Maisdcn and Bennett 

These fibics are Anther described as stronger, moic durable, 
but less pliaut and elastic than those of the Con , but thc\ 
resist decay, and are therefore more fit for cables and <*tnnding 
rigging, but less fit for running rigging “ The native shipping 
of all kinds aic entirelv equipped mill the cordage of the 
Gomiifo, and the largest European shipping in the Indies find 
the advantage of using cables of it It undeigocs no picpaia- 
tion but that of spinning and twisting, no material siniihu to 
oui tai or pitch, indispensable to the presen tlion of hempen 
cordage, being ncccssaiv with a substance that, in a remarkable 
degree, possesses the qualitv of resisting alternations of heat 
and moisture The best Gomulo is the produce of the islands 
farthest east, as Ambovna and the othci Spice Islands That 
of Ja\a has a coarse ligneous filnc, the produce of Mat ura is 
better Gomuto is gencr.dlj sold in twisted shreds 01 jams, 
often as Ion as a Spanish dollai a picul, and seldom above two, 
which last price is no moic than one sixth part of the price of 
Russia hemp in the London market Were European mgcmiitj 
applied to the improvement of this maternal, there can be little 
doubt but it might be tendered more extensivelj useful ” 
Milburn, again, in lus 'Oncntal Commcicc/ mentions the 
Ejoo as of all vegetable substances the least subject to dccav r , 
and that it is manufacluicd into cables, and the small coidage 
of most of the j\Ialaj r vessels made of it “it is equally elastic 
with con, but much moic serviceable, and floats on the suifnce 
of the w atci 33 These fibres arc umv crsallj emplo\ ed, m the 
countries where the trees aie indigenous, foi making coidage 
for their nets and semes, as well as foi the ligging of then 
vessels, as also cables These are described by all as icmmka- 
ble for then tenacity and durability, and as not undci going 
any change by exposure to wet, not even when stowed away m 
a wet state In some experiments made by Di Roxbuigh, 
some tluckish coid bore 96 lb , and some smaller 79 lb , while 
coir of the same size bore only 87 lb and 60 lb i espectivelj r 
Besides the above liorsehan-hkc fibres, tlieie is at the base of 
the leaves a fine woolly material (baiee), much employed m 
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caulking skips, as stuffing for cuskions, and as tinder Ejoo w as 
sent to the Inhibition of 1851, via Singapoie, fioin Malacca, 
as scpaiated from stiff fibics, and as prepared for manufacture or 
cxpoit, and piepaicd as smnet, 01 conr-c line foi making ropes or 
cables The portion belonging to each leaf baling Apparently 
been cut ofl close to the sheath, and each measuring about 
tlnec feet in breadth and two feet in length The bundles of 
the coai sc and fine fibres are about si\ feet m length, and about 
tw eh c inches in diameter, neatly tied up with split cane Intcr- 
spciscd among the coarsci, there are some finer fibres, some- 
thing like black wool The sinnct is coarse, but strong, and 
broke with a w eight of S3 lb , when con of about the same sj/e 
broke with 73 lb , but the comparison is not rery exact 

Mi Kid, the cclcbiatcd ship-builder of Calcutta, possessed 
a cable made of the Ejoo fibre, it Inch lie had had for four 
yeais exposed to all weathers, and which raised the bow anchor 
of a merchant ship of 300 tons, buried m the sands of the 
Hoogly, in tiro prewous attempts at which, three Russian 
hempen cables had gn cn w ay 

Besides making strong and dm able cordage, the Ejoo fibic 
is no doubt applicable to ai anety of purposes for which horse- 
hair and bristles aie now employed 


Coco v-nut TRrn and Ftimr {Coir, Cocos nucifcia) 

Bengalee — Narikcl Ihndce — Nnrvul lam — Ten ex 

The Cocoa-nut, little if at all known to the Ancients, was 
particularly noticed by the Arabs, being by them called Jouz- 
hindec or Indian nut, but at much cailier peiiods, in Sanscrit 
works, by the name of Nan- and Halr-keia It is, no doubt, 
the “gi eat nut of India,” which Sir John Maundculle men- 
tions among the tiecs of that countiy, as pioducing nuts as 
large as men’s heads In the East, wheie it is indigenous, it 
must from the eailiest times have attracted the attention of 
the inhabitants But it would be impossible now to distinguish 
the tiees which have been introduced from those which aie 
now growing apparently wild, on the various tiopical coasts 
and islands where they are found m such vast abundance 
As, for instance, m the Maidive and the Laccadive Islands , also, 
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on the Malabar coast and in Ceylon, as well as on the eastern 
side of the Bay of Bengal, whence it ascends both the Burram- 
pooter and Ganges Itneis to considei able distances Likewise, 
in most of the islands of the gicat Aiclnpclago forming the 
India aquosa of old authois, from the Suiula Isles to Molucca, 
and in those of the Pacific Ocean It is, moicovei, cultivated m 
various tiopical paits of the New "\Yoild The Cocon-nut 
( Cocos nucifeia) and the Oil Palm (Eton gmnccnii) have been 
remaihed by a distinguished botanist, Mr Blown, as the only 
two of their group (Cocouue) found in the Old Woild 

The Cocoa-nut Palm is one of the gicat ornaments of the 
shores of tropical countues. The cylindrical stems, with a 
diameter of about two feet, attain an elevation of fiom sixty 
to one bundled feet, and aie surmounted with then ciovvns of 
numeious, wavy, and which from their appeal ancc may almost 
be said to be feathery' leaves These aie by r botanists often 
called fionds, and by f tinvelleis then footstalks aie often called 
blanches They'aic gigantic m sne, being about twenty' feet 
m length, with a strong, tough stalk, winch foims the midiib, 
and has a mimbct of liauovvaud long leaflets langcd along the 
two sides The fruit is home in bunches, of which theie aie 
fiom eight to twelve, each beating, on ticcs glowing in favora- 
ble situations, flora five to fifteen nuts, so that each tice may 
produce fiom eighty to one bundled nuts annually' Mi 
Bennett has well observed that the tough and thick (and it may' 
be added, light) coveimg of the nut protects the gcim while it 
floats even on salt watei, and it is thus borne to bairen spots, 
where it geiminates, and causes even the smallest islets, just 
appealing above water, to become covcicd with clumps of Cocoa- 
nuts, as the fiuit falling spnngs up and foims young tiecs 
aiound the onginal tree Thus the Cocoa-nut is found on 
bauen, uninhabited islands, as well as in populous distncts , and 
though it attains the greatest peifection on the coast, it may' 
yet be seen at considerable distances in the inteiioi, and even 
at some elevation, as 800 feet m Ccj'lon The Smgalese 
have a saying, that Cocoa-nut tiees only flouiish vvheie you 
can wallc and talk among them This evidently means that the 
trees must not be planted too close togethci , 1101 should any 
undeishrubs be allowed to glow about then loots 

The Laccadive Islands are famed foi the good quality of the 
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coir which is made there and exported to the Malahar coast 
The Cocoa-nut tiee is almost the sole object of culture and 
the chief means of subsistence, each person consuming about 
four nuts pei diem The pnncipal inhabitants generally 
own considerable numbeis of tiees, and the custom pievails of 
maiking tiees with ceitam house marks, in the same way that 
sheep aie maiked in otliei countries Taxes aie levied on these 
tiees, accoidmg to immemoiial usage, and moitgages are 
secured on them at the rate of one rupee per tiee of good 
quality 

The soil and climate of these islands is so well adapted to 
the Cocoa-nut, that they require to be looked after only for the 
first year, after which they aie transplanted, and watered for 
a few weeks, until they take root, when they are left entirely 
to themselves, and come into bearing at periods varying from 
eight to twenty yeais, and will continue to bear for seventy or 
eighty years In the island of Ealtan, it is said that a nut 
buried with a knife will giow, requires no attention, and comes 
into bearing eaily The tree is not so large and stiong as that 
of the coast, and the nut about two thirds of the size only, and 
roundel m shape The husk is smaller and less woody, and the 
fibre finer and more delicate, but stronger than that of the 
coast nut The nut is also said to be moie compact and oily, 
and to keep better than the coast nut, although, for the sake 
of the coir, the nut is cut before being quite ripe Many of 
the tiees aie cut for their sap, called neera, which the lslandeis 
drink m its unfermented state The juice is drawn frequently, 
and fei mentation checked by the addition of lime or chunam 
“ They are still so strict m the abstinence from all fermented 
liquors, that the manufacture of toddy would not be tolerated 
m the islands ” (Robinson on ‘ Laccadives/ 1846 ) Of the 
extent of the cultivation, we aie informed that m the islands 
under British protection that is, in Amendeevy, ICadamat, 
Kiltan, and Cketlat, containing m 1844 a total population of 
3609 theie were 122,153 Cocoa-nut tiees Of these, 8129 
were chouk or unproductive, 45,070 young trees and plants, and 
69,254 were fully productive. 

Of the abundance of the Cocoa-nut tree on the Malabai 
coast, we may foim an idea from the description of the chief 
town, Cannanoie, as the topes or clumps of Cocoa-nut are said 
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“to be seen between the officers’ bouses, sun oun ding tbe can- 
tonments in every dncction, and extending m tbe distance as 
far as the eye can leach , and the cantonment may be said to be 
imbedded in a foiest of these trees ” But it is abundant evcry- 
wheie, and in many places foims a belt along the whole coast. 

The majority of the houses on the Malabar coast are loofed 
with Cadjan- that is, with the dried lcaies of the Cocoa-nut 
which resist the lain better than tiles, but the loofs should be 
fresh thatched before the accession of the lamy season 

The average produce of Cocoa-nuts m the whole of Malabai 
is estimated at fiom 300 to 400 millions annually, which arc 
valued at half a million of rupees, but m addition to this, fiom 
20,000 to 25,000 candies of Copra (oi the dried kernels) aie 
exported, valued at 400,000 rupees 

The Cocoa-nut flourishes on the coasts of the southern pro- 
vinces of the Indian peninsula, and succeeds on many parts of 
the western coast of the Bay of Bengal, as well as m the 
southern parts of that province It also succeeds well on the 
eastern coasts of that bay, though the cultivation has not been 
carried on in the former Burmese territories to the extent of 
which the coasts arc susceptible, nor even to the degree which 
the people requue foi their own consumption, as considerable 
quantities have long been imported from the Nicobai Islands 
The trees are said to begin to pioduce fiuit in the eighth, and 
to be in full beaung in the twelfth year after planting, and 
yield from eighty to a hundred nuts annually But this is 
probably above the average 

Mr Baumgaiten, m a paper on the aguculture of Malacca 
( f Journ Indian Archipelago/ m, p 710), while consideimg 
W'hat kinds of cultivation aie most inviting, states that those 
of an indigenous kind claim a prefeience, such as the Cocoa- 
nut, Betel-nut, Sago, and Kabong, 1 with the usual vauety of 
fruit trees found m the Dusans of Malacca He fuithei states, 
that “ supposing a planter purposes opening a Cocoa-nut plan- 
tation, he should choose a gently sloping or level suiface, with 
a portion of swampy land m its vicinity for a paddy-field for 
food for the labouiers ” " The Malays,” he says, “ bestow 

1 All these are Palms , and of them, Cocos fine fa a and Areca Catechu arc no 
doubt the first two The Sago tree is probably Sagus lamts, and the Kabong, Aienga 
saccharifera 
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little caie on their Cocoa-nut gaidens. The Cocoa-nut there 
begins to beai at the end of the seventh year, but full crops 
cannot be expected until the ninth year During this intei val 
the utmost average quantity that can be expected will not 
exceed twenty-five nuts annually But the fiuit-beanng power 
of the trees may be consideiably improved by extracting toddy 
from the blossom-shoots foi the manufactuie of jaggei y, dunng 
the fiist two yeais of its productiveness , after which it may be 
discontinued The subsequent annual produce may be safely 
reckoned at fifty nuts pei annum , and forty may be considered 
the average numbei obtained fiom tiees that are ciowded to 
within fifteen feet of each othei The Cocoa-nuts sell for about 
eleven dollais pei thousand ” Mi Baumgarten also recom- 
mends, that dui mg the fiist foui or five yeais, Millets, Chillies, 
Kechong (pulse), Sweet Potatoes, Yams, and Pumpkins, be 
cultivated in the intei vals of the Cocoa-nut plantation 

Di Buchanan, m his journey across Mysofe and down to 
the Malabar coast, m 1800-3, observes that in some places he 
found the green Cocoa-nuts sold for making lopes, at the late 
of 2000 for about 8 d , but the husk of the upe Cocoa-nut * 
was not fit for the puipose (i, 156) These aie commonly burnt 
for fuel (n, 50) The gieen husks of the nuts which have 
been cut for their juice aie steeped m water for six months 
They then beat them on a stone with a stick, and lub olf with 
their hands the lest of the adheung substance The fibies, or 
Coir, aie then fit to be twisted into yarns In South Malabar 
(n, 401), he says, a little bad Con is made from the husks of 
the nuts fhat are used green m the countiy , a few of the 
nuts are expoited with the husk on, but m geneial they aie sent 
to the north inclosed m shell only 


USES OF THE COCOA-NUT TREE 

The Cocoa-nut tiee is valued not only as applicable to 
many of the same pui poses as othei Palm trees, but for the 
sap piocured by cutting the spathes of the flowei -stalks, which 
is eithei diank m its fiesh state, boiled down to a coaise sugar 
or jaggery, or allowed to feiment into spmt and vinegar 
The milk of the nuts also forms a wholesome dunk, while the 
kernel is used as an aiticle of diet or in cookery in its fiesh 
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state, or dried and expoited by the name Copra. In both 
states it is well known to abound m oil, which is used m the 
East foi anointing the body, for the lamp, and foi culinary 
purposes, and is now expoited m such enormous quantities to 
Euiope The nut, besides, yields large quantities of a fibie 
which is to be more especially the object of our attention 

That the Cocoa-nut is one of the most valuable trees of 
tropical legions has long been known It is therefore well 
woithy of cultivation m such situations as are suitable to it, 
as it abounds m products useful as articles of diet, as well as 
for commeice and manufactures The celebrated Rumphius 
has given a veiy elaboiate account of the Cocoa-nut Palm, and 
of its uses, under the name of Palma mdica major, or Calappa, 
m his f Herb Ambom / j, pp 1 25 Mr Gr Bennett, m his 

f Wandenngs/ has also given a very interesting account of it 
(vol n, p 295), as also Mr It ohms on, of the Madras Civil 
Seivice, m his f Report on the Laccadive Islands/ 1 published 
m the 'Madias Liteiary and Scientific Journal 3 From these 
sources we condense the following notice of the useful products 
of this ” Prince of Palms ” 

The Cocoa-nut, valued as it is in its ripe state, is probably, 
m the countries where it is indigenous, most used as an article 
of diet in its young or green state It then affords both solid 
food and a pleasant dunk, because it contains an abundance of 
the fluid, which Mr G- Bennett says is beautifully clear, and 
has a sweetness, with a slight degree of astringeney, which 
renders it a very agieeable beverage 2 This he always found 
cooling and lefieshing in all his excursions m intei tiopical 
countries The pulp of the young nut is delicate, easily re- 
moved with a spoon, and may veiy well be named a vegetable 
blancmange The upe fruit is also eaten, but it is more fre- 
quently employed m cookery, the giated kernel being placed 
m a cloth, water is poured on it, a white juice is extracted by 
pressure, which, Mr Bennett says, "may with propnety be 

1 See also the ‘ Wernerian Trans vol v, for a full account of the uses of this 
tree , as also Mr Marshall, in his ‘ Natural and Economical History of the Cocoa- 
nut,’ 1832 

5 Mr Bennett mentions that in Ceylon, house-plasterers use the water of the 
green Cocoa nut as an ingredient in their white-washes, made of pure lime It is a 
general practice of the natives of India to add some vegetable matter to their 
cements 
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teiracd 'Cocoa-nut milk 3 It is used citlici with 01 without 
the grated kernel m then \mious cumcs and mulligatawnies ” 
Besides these cdihle p<uls, the heait, 01 the veiy young leaves 
of this Palm, as well as of some olhcis, is called the cabbage , 
and, according to all accounts, foims "an excellent vegetable, 
either cooked or dicssed in stews, hashes, or ragouts ” 

Thcbeveiage known to Euiopcans as toddv or palm wine, 
is obtained fiom the flow cr-spathcs, befoic the flowers lia\c yet 
expanded These arc themselves astringent, and used medici- 
nally To procui c the toddy, the spatlic is fust tied with the 
young leaves, and is then cut a little transversely from the top, 
and beaten citlici with the handle of the toddy -knife or with a 
piece of liaid wood Aftci some day’s, an caithcn chatty’ 01 
vessel, 01 a calabash, is hung to the spatlic, so as to receive the 
toddy as it exudes This is collected every morning and 
evening , the spatlic being cut a little every day. 

If this palm wine is diawn eaily in the morning, it forms a 
pleasant dunlc But fermentation takes place in the liquoi a 
few lioms after it has been collected, and it is then used by the 
bakers as yeast The fcimcnted liquoi or toddy is much diank 
by the natives , at otliei times the spirit is distilled fi oni it, 
and foims one of the kinds of auack or mid, that is, spuit 
One liundicd gallons of toddy pioduce by distillation, it is said, 
twenty-five of aiuk Or it may r be allowed to uudcigo the 
acetous feimentation and pioduce very’ good vinegar Or, in- 
stead of being allowed to feiment, the toddy may’ be made to 
yield jaggery or sugai Foi this pui pose, a supply of sweet 
toddy is piocuied mornings and evenings, paiticulai care being 
taken that the vessels employed have been well cleaned and 
dried Eight gallons of sweet toddy’, boiled ovei a slow file, 
yield two gallons of a lusciously sweet liquid, which is called 
jaggei y- or sugai -loatei , which quantity being again boiled, the 
coaise brown sugar called jaggeiy is produced The lumps of 
this are separately tied up m dned bauana leaves 

Cocoa-nut oil is one of the best-know'n pioducts of this 
Palm, from its extensive employment m Europe, especially for 
making the excellent candles known as Steaune In the East, 
it is employed as a lamp-oil, and foi anointing the body’, 
especially’ aftei it has been lendeied fiagiant by’ mixtuie with 
such aiomatic oils as those of sandal wood and of jessamine 
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The oil is obtained by fiist lemovmg the kernel fiom the 
shell, which is boiled m water foi a short penod , it is then 
pounded in a laige mortal, taken out, and piessed The milk, 
as it is called, is then boiled ovei a slow file, ulien tbe oil floats 
on the top, which being skimmed off, is afteiwaids boiled by 
itself Two quarts of oil, it is said, may be piocuied fiom 
foui teen or fifteen Cocoa-nuts 

“The MaJabai method of e\ti acting the oil, is by dividing 
the kernel into tuo equal paits, which aie langed on shelves 
made of laths of the Areca Palm or of split bamboo, spaces 
being left between each lath of half an inch iu width , under 
them a cliaicoal file is then made, and kept up for about two 01 
thiee days, in ordei to diy them Aftei this piocess they aie 
exposed to the sun on mats, and when thoioughly dried (then 
called Koppeia 01 Copia), are placed in an oil-piess, 01 siccour ” 
These foim articles of expoit to Bombay and elsewheie 

Cocoa-nut oil is liquid at the oidmary temperatuie of the 
countries wheie it is produced, but becomes solid at lowei 
temperatures, as about 70°, and has a specific giavity of 892 
It is one of the fixed or fatty oils, of which such laige quantities 
are now imported into this countiy, and, like them, consists of 
both solid and fluid constituents , the latter, or Oleme, being 
separated by piessure fiom the solid paits called Steanne 
The solid fat of the Cocoa-nut is by otlieis distinguished by the 
name of Cocem, Avhich has been so largely employed m making 
Steanne candles, but which, fiom the chemical changes 
taking place in the process, aie now called Steanc, and which 
are made in such enoimous quantities and of such excellent 
quality under Mr G Wilson’s intelligent superintendence at 
Belmont, Yauxhall In consequence of this increased demand, 
and the facilities afforded by the establishment of a Govern- 
ment steam-engine at Colombo foi sepaiatmg the oil with 
greater facility, as well as to the duty having been taken oft, 
we may account for the gieat mciease m the importation of 
this oil 

Cocoa-nut oil was sent to the Exhibition of 1851, fiom 
different paits of the Madras temtones, and of very fine quality, 
by Messrs Samte, of Cossipore for these a Pnze Medal was 
awaided The refuse or oil-cake is stated to be excellent food 
foi fattening pigs and poultiy 
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The impoits, which were in 1838, 32,000 cwt, had risen to 
85,403 cut m 1848, and ha\c since continued to increase 



Cwt 


C-t 

1818 

85.1G3 

1851 

55,915 

1819 

G 1,152 

lb. 2 

101.8G3 

1850 

98,039 

1853 

1G 1,190 


Ilow huge a pioportion of this is brought fiom India, will 
appeal fiom the following analysis of the qualities 

Inpo**nl Into Ti r *e 1 
i in 
Ctt 

Cocoa-nut Oil imported from British Po««mions in India 85,095 

„ ,, in Australia 5,515 

„ „ oilier parts G,G28 

98,039 

Cocoa-uuts, from the quantity of fibre on their exterior and 
oil m then inteiior, aic necessarily well suited foi burning 
lienee they are sometimes fixed on stakes, and used to illumi- 
nate loads, &c The shell itself, when burnt, yields an excellent 
kmd of charcoal In their entue state they are used for a i ariety 
of purposes, such as hooqas, i essels to hold watei, cups to drink 
out of, and with handles fixed into them, they sene as ladles 
and spoons AVe sometimes see them brought home as cuuosities, 
highly polished on the outside , sometimes scraped so thin as to 
be semitianspaicnt , at other times, stained black, claboiateli 
caived, and mounted in siliei 

Besides these various pioducts, the wood of the Cocoa-nnt 
tree is used foi various puiposes, as among the Snigalcse, when 
it has become old and the tiee has ceased to hear, foi making 
small boats, frames foi houses, rafters. See , also for spear- 
handles, furniture, and fancy articles of difleient kinds It is 
also exported to European maikets, wlieie it is known by the 
name of Porcupine wood 

The Smgalese split the fronds m halves, and plait the leaflets 
neatly, so as to make excellent baskets, and, undei the name of 
cadjans, they form the usual coveung of their huts, as well as 
of the bungalow's of Europeans , and aie expoited to northern 
parts, wheie the Cocoa-nut does not flounsh so well 149,500 
were imported into Bombay in the year 1850-51 The dried 
fronds are sometimes used as toiches oi foi fuel, then 
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midribs, tied together, are sometimes used as brooms for the 
decks of ships, as the fibies of the stalk are ivoody, buttle, and 
difficult to clean 

The leaves are also iu othei places plaited into mats and 
scieens, and also made into baskets , and combs aie said by 
Mi Bennett to be made of the midrib of the leaflets in the 
Enendly Islands In the Laccadive Islands mats aie made of 
the Cocoa-nut leaf, cut out of the heait of the tiee just befoie 
the unfolding of the leaf, though tins involves the loss of the 
bunch of fruit which comes out with each leaf It is piobable 
that the leaves of the chouk 01 unpioductive tiees aie chiefly 
employed These mats are, howevei, of fine quality, and much 
esteemed when exported In these islands they aie employed 
foi the sails of the smaller boats 

Though the Cocoa-nut is best known, foi the fibrous cover- 
ing of its nuts which is so well known under the name of 
Coir, it also produces a downy fibie which is used to stop 
bleeding from wounds This is altogether of a moie delicate 
nature, and foi ms a land of network, which is beautifully white, 
and even tiansparent, when young It is thus seen at the 
bases of the young fronds, but as these attain matunty, this 
natural matting becomes coaisei, tough, and of a brownish 
coloui It may be shipped off the tree in laige pieces, which 
aie used both m India and Ceylon as strainers for palm wine 
or cocoa-nut oil, or for straining sago or airow-ioot Mr Ellis 
describes it as "consisting of long and tough fibies which 
legularly diverge from both sides of the petiole of the leaf 
Sometimes theie appeal to be two layeis of fibies, which cioss 
each other, and the whole is cemented with a still finer, fibi ous, 
and adhesive substance the singular mannei m which the 
fibres are attached to each other, causes this curious substance, 
woven m the loom of nature, to present to the eye a lemarka- 
ble resemblance to cloth spun and woven by human ingenuity” 
(vol i, p 53) This is very similar to the airangement of the 
Ejoo fibre, which has been already described, but m which both 
coarse and fine fibres are intermixed 

The husk 01 rind of the Cocoa is thick and full of fibres, 
which m then separated state ai e so well known by the names 
of Coir 01 Kliair In order to remove this husk, an non spike, 
or shaip piece of hard wood, is fixed m the giound The nut 
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is then foiccd upon the point, which passes thiough the fibres, 
and thereby separates the rind fiom the shell In tins man- 
ner, Mr Mai shall says, a man can clear 1000 nuts daily The 
huslc, cuttrausvciscly, is frequently used for polishing furniture, 
scrubbing floois, and as a. substitute for blushes and brooms 
Mr Robinson describes the method of making Coir in the 
Laccadives, as follows “ As the hush gets hard and woody if 
the flint is allowed to become quite npc, the proper time for 
cutting it is about the tenth month If cut before this, the 
Coir is weak , if later, it becomes coarse and hard, and more 
difficult to twist, and requires to be longer in the soaking pit, 
and thus becomes darker m colour When cut, the hush is sev ered 
from the nut and thrown into soaking pits These, in some 
of the islands, are merely holes m the sand, 311st within the 
influence of the salt watci Here they lie buned for a year, 
and are kept dow n by heaps of stones thrown o\ ci them to 
piotect them fiom the upplc In otheis, the soaking pits aic 
fiesli- water tanks behind the crest of coial In these, the 
water not being changed becomes foul and daih coloured, 
winch affects the colour of the Coir "When tlioiouglily soaked 
the fibious parts are easily separated fiom the woody by beating 
If taken out of the pits too early, it is difficult to free the Coir 
from impuuties If left in too long, the fibie is weakened, as 
is said to be the ease also with that soaked in fiesh watci 33 
These diffeient modes aie also piactised 111 Ceylon ,c At Cal- 
pentyia and the Akkara-pattoo, the natives sepaiate the Con by 
burying the husks along the bolder of the extensive salt-watei 
lake, and when, after six months or more, they are dug out 
veiy clean, the fibres easily separate fiom the cellulai tissue of 
the husk This mode of preparing the fibie prevents the 
offensive smell emanated by macerating the husk, so common 
along the load from Colomba to Matui a 33 (Ondatjee ) 

The Com fiom the islands of Kadamat, Kiltan, and 
Chetlat, in the Laccadives, is said to be of the best description 
The manufacture into cordage of the Coir is entirely' 111 the 
hands of the women of the Laccadives When soaked suffi- 
ciently long, it is taken out of the pit and beaten with a heavy 
mallet Subsequently, it is said to be lubbed with the hands 
until all the interstitial cellular substance is sepaiated fiom the 
fibious poition !< When quite clean it is arranged into a 
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loose iovmg ; piepaiatory to being twisted, wlncli is done 
between tlie palms of tlie bands m a veiy ingenious way, so as 
to pioduce a yam of two stiands at once No mechanical aid, 
even of tlie ludest descuption, has yet found its way into these 
islands ” (Robinson ) 

It is euiious that m these islands. Coil is one of the chief 
commodities of baitei foi the necessanes of life, as lice, salt, 
tobacco, &c The Con is made up foi then petty tiaffic in 
shoit huts of a fixed length and weight, and at the end of the 
yeai these are collected and made up into lengths of 70 to 75 
fathoms, as leceived by the Government 

Mr Robinson, in his f Repoit on the Laccadives/ states that 
the diffeience m the quantity of Coir manufactuied fiom a 
coast nut and from an island nut is veiy consideiable We may 
premise that foity Cocoa-nuts aie said to yield 6 lb of Coir 
in Ceylon Mi Robinson says “ Tin ee huge coast nuts will 
yield lib of Con, measunng twenty-two fathoms, wheieas, 
ten small, fine island nuts go to about 1 lb of Con but this 
will measuie tlinty-five fathoms 21b of such yam, measunng 
from seventy to seventy-five fathoms, aie made up into booties, 
of which there are fouiteen to a bundle, avei aging about a 
maund of 281b A Mangaloie candy of 5601b will thus 
be the pioduce of 5600 nuts, and should contain about 20,000 
fathoms of yam The actual puce of Con received by the 
islandeis, is about thnteen rupees pei candy The value of 
the Con pioduce -of a tiee is calculated to be fiom two to 
two and a half annas , and that of the produce of one hundred 
tiees fiom foui teen to fifteen lupees “ The average value of the 
total raw pioduce of a tiee beanng fruit, would then be seven 
annas to half a lupee, and that of a plot of one bundled tiees, 
foi ty-five mpees ” Foi the nuts which they expoit to the 
Malabai coast, they get fiom seven to ten mpees pei thousand, 
or lather 1100, as ten per cent is always allowed foi luck in 
these sales The islandeis e\poit fiom 300,000 to 400,000 nuts 
annually The natives bung then Con to the coast, m Maicli 
and April, which is then leceived into the Government Godowns 
Until the year 1 820, all Con was paid for at the late of twenty-one 
lupees fouiteen annas pei Mangalore candy, oi twenty-fiveiupees 
pei Calicut candy of 6401b Aftei that ye ai, the Con was 
divided into tlnee classes Since then, the average price paid 

8 
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foi a Mangalore earn!} of Amccndcvy anti Ivadamat Coir, has 
"been twenty lupccs and two annas (01 twenty -tin ec rupees pci 
Calient candy of G40 lb) But foi the Iviltan and Clictl.it 
Con, which me the best, tin mciagc of twent) rupees twehe 
annas and scicn pie, 01 twenty -tin cc lupees twehc annas per 
Calicut candj, is paid Up to a n 1821-20, the Bomba} and 
Bengal Governments took almost tbe wliole of tbe Con In ought 
fiom these islands, and ci edited the Mnug.doic collcctorate with 
twenty-five rupees pei candy The pi ice has since fallen ici} 
much duiing the last twenty }ears It ha^ been ftequenth 
below the pi ice paid to the lslandcis, and at best, has neici 
yielded abo\c twehc to twenty pci cent piofit The aieingc 
impoits of Con lime been fiom fne bundled to six hundred 
candies (Rohm son ) 

Con, besides its puncipal use ns coidngc, is much med m 
India m place of ban foi stuflmg mattresses and is ceitainh 
pieferahlc to those stuffed with o\- and cow -ban, which, I am 
mfoimed, ate still sent out to India It is also emploud foi 
stuffing cushions foi couches, and saddles 

Dampici also mentions that the Spaniaids in the South Seas 
make oakum to caulk their ships, ft om the husk of the Cocoa- 
nut, “which is moie sen iceable than that made of hemp, and 
they say it will neiei lot” lie adds “ I bate been told b} 
Capt Knox, who wiotc the relation of Cexlon, that m some 
places of India they make a soit of coaise cloth of tins husk of 
the Cocoa-nut, which is used foi sails I m) self hn\ c seen 
coaise sail-cloth made of such a kind of substance ” ('A Vo} age 
lound the Woild ’) But this seems to be made fiom the fibious 
substance found at the bottom of the leaics, for m Knox’s 
‘ Ceylon/ Suppl , p 250, it is stated “ Tlic filaments at the 
bottom of the stem may bo mannfactuied into a coaise cloth 
called gunny, winch is used foi bags and similai puiposcs ” 
From the details which wc have given l cspectmg the pic- 
paiation, and other points connected with Coir, it is cudcntly a 
substance of consideiable value , and though tlieie is some 
difficulty both m sepaiatmg and m twisting this fibic, it seems 
long to have been applied to useful purposes as coidage foi 
the boats and shipping of the East Some of the boats even, 
m Ceylon and on the Coiomandel coast, are composed of planks 
sown togethei with Con yam So Sn J Mauudeville « In 
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tliat island axe ships without nails 01 bands, on account of the 
lochs of adamants (loadstones), &c ” Though impoited fiom the 
islands m the foim of sinnet, it may he manufactuied into 
coidage of any size and cables of vanous bulk A quantity of 
hawseis and cables are now annually e\poited fiom Ceylon 

The cliaiactei of Con has long been established m the East, 
and is now well known in Euiope as one of the best matenals 
foi cables, on account as well of its lightness as its elasticity 
combined with consideiable stiength These aie fuithei valua- 
ble as being dui able, and little affected even when netted with 
salt water 

Nnmeious instances have been lelated of ships furnished 
with cables of this light, buoyant, and elastic matenal, lidmg 
out a stoim m secunty, while stionger-made, though less 
elastic lopes of other vessels have snapped in two, and even 
when chain cables have given way Indeed, until chain cables 
were so largely introduced, most of the ships navigating the 
Indian seas weie furnished with Coir cables Mi II Dahymple, 
Master- Attend ant, &c , at Madias, states m one of his lepoits 
Cordage from good Con is extensively used by vessels of all 
descnptions m India In vessels of 600 tons it is commonly 
used for lower nggmg The yams being tailed pievious to its 
being laid up m Euiope, aie piefened foi lanyaids to the 
lower ngging 13 

Though rough to handle, and not so neat-looking as hemp 
cordage foi rigging, it is yet, when pioperly made, sufficiently 
pliable, and being elastic, is well suited for lunmng ligging 
wheie lightness is an advantage, as foi the moie lofty sails 
and sheets, but fiom its elasticity it is not eonsideied so veil 
adapted foi standing rigging 

Dr Roxburgh, in his expenments, found that tan was not 
applicable, and it is sometimes stated that it is not capable of 
taking tar, but even m Di RoxbuigVs time, tai had been 
successfully used m the Con cables made at Calcutta Mi 
Hornby alieady mentioned, states, that he could make fiom the 
Cocoa-nut fibie (Con), rope of eveiy size up to a 14-mch cable , 
indeed that such had been made by the pusoneis, and was then 
undei tual by the Government Marine authonties Some 
beautiful specimens of 8-mch lope weie sent by Messis Haiton, 
of Calcutta, to the Exhibition of 1851, m the foim both of cold 
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and of waim registei rigging The latter is well covered with 
tar 

The compaiative stiength of Coir cordage is well known, 
but we may, neveitlieless, mention, that m some experiments 
made by Dr Wight, Coir coidage broke with 2241b, when 
Hibiscus cannabvnus boie only 1901b , but the Moorva, 3161b 

It having been mfened, a few yeais ago, that instead of 
sending Russian Hemp and Europe-made cordage to Bombay, 
it would be piacticable to make good coidage and cables tlieie, 
as had long been the case at Calcutta. It was observed, m leply, 
that a good manufactoxy of Con lope could no doubt be esta- 
blished theie, as -alien a Mi Rennie had Ins manufactory 
at Bancoot, seveial of the countiy ships used Coir for standing 
nggmg Also, that with good matenals and machinery he 
manufactured cordage which superseded some of the imports 
from Europe, with the exception of bunthnes and leechlines, 
which chafe against the sails, and for which, tlieiefore. Coil mil 
not answei The laigest ropes used theie aie foi liauseis and 
foi messengeis and of these, Coirliawseis aie much employed 
in the poit of Bombay As it may be intei esting to know the 
kinds of cordage chiefly employed m the East, as well as its 
weight and cost, we subjoin the following 

STATEMENT SHOWING TOE COST OP EVERY DESCRIPTION OF COIR CORDAGE 

USED BY TOE GOVERNMENT VESSELS, INCLUDING THE CHARGES FOR MANU- 
FACTURE, ETC 



No 

Ms Sr 


Co Rs 

As 

F 

Coir Cable of 14-inch 

1 

44 15 at G 1 

11 

per md 271 

9 

1 

Coir Hawser, 8-inch 

1 

16 25 

ft 

101 

11 

10 

„ 7-mch 

1 

12 30 

tt 

78 

0 

5 

„ G-incli 

1 

9 20 

tt 

58 

2 

3 

„ 5-incli 

1 

5 32 

tt 

35 

7 11 

Coir Rope of 4^-inch coil 

1 

5 G 

It 

31 

8 

3 

„ 4-inch coil 

1 

3 35 

Tt 

23 

11 

5 

„ 3i-incli coil 

1 

2 37 

tt 

17 

14 

5 

„ 3 -inch coil 

1 

2 12 

»> 

14 

1 

3 

„ 2 J -inch coil 

1 

1 28 

If 

10 

0 

5 

„ H-inch coil 

1 

0 28 

tt 

4 

4 

G 

„ 1-incli coil 

1 

0 20 

ft 

3 

1 

0 
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STATFMI NT SHOWING Till 3ALUT AM) WIIG1IT OT A COIL OT COIIt HOPE OT Tilt 
DirrcntNT di sckiptions nudl in iiomiui and dlngal 


Dc'cnption 


Ifcn 6 nl 



liombij 

Difference 


M cisht 


\nluc 

\N ci Jit 

\ nine 



cwt 

qr lb 


}\s 

cwt 

qr lb 

Ks 

Its 

1 Coir Cable of 1 1 in 

32 

2 1 


— 

32 

1 7 

— 

— 

„ 8 m 

12 

0 21 


— 

11 

1 10 

— 

— 

„ 

9 

1 10 


— 

10 

1 9 

— 

— 

„ Gin 

G 

3 21 


— 

7 

1 0 

— 

— 

„ 5 in 

i 

0 27 


— 

1 

0 0 

— 

— 

1 coil Coir Rope, 1J in 

3 

3 2 


— 

3 

2 1G 

— 

— 

„ 4 m 

2 

2 27 


— 

3 

0 22 

— 

— 

„ 3J in 

2 

0 15 


— 

2 

2 20 

— 

— 

„ 3 in 

1 

2 20 


— 

o 

0 0 

— 

— 

„ 2Jin 

1 

0 27 


— 

1 

1 25 

— 

— 

„ IS in 

0 

2 1 


— 

0 

2 20 

— 

— 

„ 1 m 

0 

1 13 


— 

0 

1 25 

— 

— 


7G 

3 7 

G19 11 9 

79 

1 11 

592 13 3 

r o7 1 C 


Supposing 648 cwt of the abo\e hinds of coidage weie 
requned 


Value of fins at the Bombay rates of 7 7 C per cwt Rs 1839 12 0 

Ditto at Bengal rates, \iz , nt 8 5 9 per cwt, is Rs 5UG 11 0 
Treight to Boinbai, saj, at one rupee per cwt CIS 0 0 

G0G1 11 0 

Difference m fat our of Bomba) Coir Rs 1225 2 0 

In calculating the late per cwt, the Bengal maund is esti- 
mated at 82 lb , and in turning the maunds into English 
weight, fiactional parts have been omitted 

As the authorities at Bombay complained that the maiket 
could not always be lelied on, for meeting demands as they 
arose foi good Coir cordage foi the public seivice, and as each 
fresh demand was taken advantage of foi laismg the puce oi 
for laying to pass off mfeiior ai tides at a high late a lope- 
walk has been authorised (January, 1853) to be established at 
the Mazagon Dockyard, m ordei to enable the Indian Navy 
and Public Depaitments to be supplied with good Coir coidage 
The Collector of Mangaloie was to supply the Maidive, pioba- 
bly Laccadive Coir, at thntyiupecs pei candy, and thiee mpees 
for boat fieight to Bombay. 
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The above account 1 of the uses of the Cocoa-nut Palm 
would be veiy incomplete if we omitted all notice of the 
vanous puiposes to which Cocoa-nut fibie is applied in this 
country, and m which so much ingenuity is displayed TVe 
tlierefoie bonow the following contemporaiy account of the 
aiticles exhibited at the Gieat Exhibition of 1851 

“ It is instiuctive to witness the many useful and orna- 
mental puiposes to which the vegetable fibie of the Cocoa-nut 
may be applied Of the manufacture of the fibie iilncli en- 
velopes the shell of the nut, the pnncipal exlubitois at the 
Ciystal Palace aie Messrs "Wildey and Co , of Holland Stieet, 
Blackfuais Road, and Mr Tieloar, of 42, Ludgate Hill The 
fiist-named firm show specimens of Cocoa-nut fibie in vanous 
stages of preparation Commencing with the hush, ve have 
fiist the cleaned fibies, separated fiom the intervening vegetable 
substance, then, a selection and piepaiation by patented 
machineiy of the fibie foi making blushes and blooms a 
substitute foi bustles , and next we have the fibres still fuitlier 
cleaned, curled, and dyed to lescmble lioise-hau, such as 
upliolsteieis use for stuffing mattiesses, and, lastly, follow 
samples of yarn and coidage of diffeient kinds, togethei with 
matting, dooi-mats, and netting for sheep-folds 

“The ai tides exhibited by Mr Tieloai still fuitliei illustrate 
this novel and interesting manufactuie The stau-caipets and 
floor-mattings pioduced by tins exhibitoi consist of upwards 
of twenty diffeient legisteied patterns, all of which aie new, 
and one of which now coveis the floois of the Symposium, at 
Goie House The biuslies comprise eveiy kind, and, so fai 
as it is possible to foim an opinion fiom mere obsei ration, 
they appear quite as well adapted for all oidmaiy purposes as 
the best bustle biush while, no doubt, the diffeience m puce 

1 The statement frequently made of the Oocoa-nut Palm growing onl\ in the 
vicinity of the sea, in consequence of the presence of salt in the soil, has not lieen 
noticed, nor the common custom of placing some salt round a cocoa-nut, when it is 
planted and e\pected to germinate The sea-coast is well known to he distinguished 
by its moist climate, as well as by the soil below the surface being moist Both 
these afford facilities for the growth of the plant, while the salt which is often placed 
round the germinating nut is positively useful m preventing white ants from eating 
it up In consequence of the injury these cause, it is considered prefeiable to trans- 
plant the v oung plants when they have put forth three or four leaves, and in rainy 
weather, i e ,in May and June, keeping the plantation clear from weeds and white ants 
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is considerable It is not easy, one would suppose, to place 
mucli ornament about a dooi-mat, without intei fenng with its 
utility' But Mi Ticloar lias succeeded 111 piodticing, fiom a 
yanety of shades of colour, a a ei 3 r oinaniental dooi-mat, having 
a ciown yvoilced m the ceutic Tlieie me a great number of 
small ai tides, such as table-mats, fancy baskets, &c , all made 
of the same useful matenal But the gieatest noy cities yet 
pioduccd fiom Cocoa-nut fibic me the bonnets and hats shown 
bj 7 this exlnbitoi These aic of a bright cinnamon coloni, and 
attiact considerable notice on account of the ingenuity displayed 
m then fabrication ” The Eioo fibie might well be intei mixed 
with that of the Cocoa-nut foi some of the ahoie pm poses 

To gi\e some idea of the impoitancc of the Cocoa-nut Palm, 
we may conclude with the following table of the yaluc of the 
Impoits of Con and Coir lope into the thiee Piesidencies foi 
tlnee yeais, foi which T am indebted to the tables of the 
Statistical Depaitment of the India House 


Coir nml Coir Rope 

In loir 1S17-1S 

In Inr ISIS 11 

In lorlSIO 50 

imported into 

lorcign 

Indn 

1 orcien 

I min 

1 orcign 

India 

Calcutta Rs 

27,138 

85,780 

21,013 

55,999 

21,073 

05,201 

Madras 

43,987 

15.59S 

57,323 

17,309 

11,711 

23,900 

Bombay 

873 

70,571 

333 

110,338 

1,018 

113,210 


Subjoined is a tabuhu view of the Expoits and Impoits of 
the difieient pioducts of the Cocoa-nut, foi the ycai 1850-51, in 
oi del to show r the extensive influence of the plant This must 
not be estimated simply accoidmg to the value of money 7 m 
Euiope but m India, and the tiee view ed as the somce of employ- 
ment and of comfoit to great numbeis of the people of the East 
But it is obyious that these Expoits and Impoits gn'e but a 
small idea of the usefulness of the plant to the people wheie 
it is indigenous, as they find a use for eveiy pait of it 

In the folloyving table, a few 7 tiifimg entnes appeal, and also 
some impoits fiom places fiom yvhence we should not expect 
them , but this is owung to ships’ stoies being sometimes landed 
and sold, instead of being used on board of ship In some 
cases the value only is given, but geneially both quantity and 
value, in the official Reports published in India It is fiom 
these that the folloyving facts have been taken 
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BENGAL PRESIDENCY 
From Mai 1st, 1850, to Aprii 30th, 1851 


iMrORTLD INTO CALCUTTA 

Cocoa nuts 

Shells 

Kernels 

Oil 

Coir and 
Coir Rope 

From United Kingdom 



— . 

— . 

— 

515 

„ North America 

— 

— 

— 

— 

192 

„ Peg« 

— 

Rs 125 

— 

— 

— 

„ Penang 

Rs 20 

— 

— 

— 

— 

„ Cejlon 

12,116 

1,676 

— 

— 

449 

,, Maldives 

109,299 

4,169 

— 

— 

3,826 

,, Coast of Coromandel 

11,100 

— 

— 

Mds 33 

— 

„ Malabar 

16,996 

— 

Mds 56,507 


9,259 

Total 

— 


Mds 56,507 

Mds 33 

14,241 

Value 

Rs 149,640 

Rs 5,970 

Rs 176,398 

Rs 231 

Rs 56,542 

EvrORTs riiovi Calcutta 






To United Kingdom 



. — 

— 

363 

138 

, North America 

— , 

— 

— 

— 

638 

,, Cape of Good Hope 

— 

— 

— 

— 

139 

„ China 

— 

— 

— 

— 

126 

„ Mauritius 

— 

— 

— 

20] 

193 

,, New South Wales 

— . 

— 

— 

20 

349 

» Pegu 

— 

— 

— 

382 

1,076 

„ Penang 

— 

— 

— . 

52 

— 

Total 

— 

— 

— 

Mds 1,018 

Mds 2,654 

Value 

— 

— 



Rs 6,891 

Rs 18,009 


MADRAS PRESIDENCY 


E\t OUTS 

Cocoa nuts 

Shells 

Kernels 

Oil 

Con and 
Con Rope 

Trom Rajahmundrt 

To Pegu 

Rs 10,140 



Galls 4,537 


„ Mauritius 







420 

— 

„ Bengal 

— 

— 

— 

2,009 


Prom Malabar 






To United Kingdom 







173,394 

Cwt 10,388 

„ Arabian Gulf 




Cvvt 82 

686 

3,761 

„ Cevlon 





867 

36,670 

3,361 

„ Trance 





— 

11,663 

667 

,, Maldives 





— 

510 

15 

„ Mauritius and Bourbon 





. 

116,715 

881 

„ Bengal 

— 



914 


3,418 

„ Bombav 




108,701 

251,402 

74,735 

„ Indian French Ports 

— 



652 

33,229 



„ Got 

— 




- - 

1,324 

„ Malacca Straits 



, 





92 

„ Travancore 

— 

— 

— 

24,883 

17 

Trom Canara 






To Arabian APcrsian Gulfs 

— 






1,038 

„ Bengal 

— 



, — 



4,500 

„ Bombav 

— 

— 

— 

— 

5,091 

Total 

— 

— 

Cv\ 1 111,216 

Gls 656,118 Cvvtl09, 288 

i 

Value 

Rs 10,140 

— 

Rs 431,008|Rs 144,952 Rs 246,852 

1 . 
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BOMBAY PRESIDENCY 


Bombay Imports 

Cocoa nuts 

Cadjans 

Kernels 

Oil 

Coir and 
Coir Bope 

From Ceylon 





143 

— 

Cwt 239 

,t Goa 

3,822,220 

— 

86 

— 

53 

„ African Coast 

694,830 

— 

— 

— 

— 

,, Arabian Gulf 

— 

— 

142 

— 

— 

„ Malab & Canara, Br 

19,243,154 

— 

88,225 

102,875 

61,273 

„ „ Foreign 

1,974,786 

— 

72,530 

— 

10,405 

„ Concan, British 

969,415 

149,500 

3,024 

1,234 

5,934 

„ „ Foreign 

65,000 

— 

— 

— 

— 

„ Cutch 



— 

— 

57 

— 

„ Guzerat 

— 

— 

— 

164 

8 

„ Sindh 

— 

— 

— 

469 

— 

„ Aden 

— 

— 

20 


— 

Total 

26,670,105 

149,500 

164,223 

Gls 104,799 

77,912 

Value 

Rs 375,243 

Rs 2,990 

Rs 689,722 

Rs 76,417 

Rs 175,392 

Exports 






To Arabian Gulf 

_ _ 





141 

„ Goa 

— 

— 

— 

— 

4 

„ Malabar 

— 

— 

— 

— 

2 

„ Aden 

— 

— 

— 

— 

117 

„ Concan 

— 

— 

— 

— 

42 

„ „ Foreign 

— 

— 

— 

— 

5 

„ Guzerat 

— 

— 

— 

— 

4,214 

Total 

— 

— 

— 

— 

5,705 

Value 

— 

— 

— 

— 

Rs 19,653 


The details of the foiegoing tables do not yet give a com- 
plete view even of the external commeice of Cocoa-nut pro- 
ducts, for the Impoits and Expoits by land from or into neigh- 
bouring distncts 01 fiom and into Foieign States do not appear 
And of those impoited, the quantities retained foi home con- 
sumption aie not distinguished fiom those which are le-expoited, 
and which, though they cannot he enum eiated again m the 
giand total, yet contubute to the activity of commeice We 
have, theiefoie, piepared the following table of the Re Expoits 
of Cocoa-nut pioducts, from the same official Repoits Some 
discrepancies appeal, as, for instance, no Cocoa-nuts aie entered 
as expoited fiom Malabar, Cuuaia, 01 Goa, and yet, m the 
"Bombay lists, they aie stated to be laigely impoited fiom these 
■veiy distncts 
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BENGAL PRESIDENCY 




Kernels 

Oil 

Coir and 

Ri rxroETS 

From Calcutta 

Cocoa nuts 

Coir Pope 

To United Kingdom 

— 

— 

— 

265 

„ Penang 

— 

— 

— 

12 

Total 

— 

— 

— 

Mds 277 

Value 

MAI 

)RAS PRESIDENCY 


Rs 1161 

From Vizagafatam 





To Bengal 

GG4,455 


— 

— 

From Malabar 





To United Kingdom 

— 

— 

19,999 

Cwt 5,193 

„ Arabian Gulf 

— 

— 

— 

1,289 

„ Trance 

— 

— 

11,663 

126 

„ Cejlon 

— 

344 

3,100 

504 

,, Mauritius and Bourbon 

— 


— 

69 

„ Bengal 

— 

411 

— 

4,302 

„ Bombay 

— 

4,330 

— 

9,720 

Total 

G64,455 

Cut 5,085 

Gals 35,062 

Cwt 21,203 

Value 

B(W 

Rs 2G31 

IBAY PRES 

Rs 17,135 

IDENCY 

Rs 7,545 

Rs 65,983 

To United Kingdom 







Cwt 37,467 

„ Mauritius 

— 

— 

— 

461 

,, African Coast 

— 

— 

— 

198 

„ North America 



— 

— 

871 

„ Arabian and Persian Gulfs 

___ 

Cut 108 

— 

803 

„ Calcutta 

26,300 

12,434 

— 

449 

„ Cutcli 

1,109,799 

1,265 

— 

1,877 

„ Soumeinaee 

G25 

37 

— 

— 

,, Goa 

— 

3 

— 

16 

„ Malabar and Canara 

— 

— 

— 

107 

„ Aden 

. — 

— 

— 

4 

„ Sindh 

134,355 

9,800 

— 

473 

„ Concan, British 

8,531,025 

51,953 

— 

2,586 

„ „ Foreign 

— 

149 

— 

32 

„ Guzerat 

12,685,658 

19,319 

— 

8,435 

„ „ Foreign 

933,835 

8 

— 

10 

Total Mds 

23,421,597 Cwt 95,079 

— 

Cwt 53,789 

Value 

Rs 373,743 Rs 452,605 

— 

Rs 180,010 


In the Imports into Bombay from the African Coast, there appears an article 
entitled Cocoa-nut Jarry, of which 449, \ alued at 386 rupees, were imported , and 
there were re-exported, 280, valued at 170 rupees, to the Persian and Arabian Gulfs, 
and 2600, \ alued at 43 rupees, to Sindh Here there is evident discrepency, but 
the total is made 2880, valued at 213 rupees 
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In addition to these puiely Indian exports and imports, it 
must be lemembeied that this Palm is extensively cultivated, 
and eveiy where equally useful The cultuie has gieatly 
increased m Ceylon, as well as on the Malabar coast of India 
The impoits of Oil we lieie see have gieatly meieased, and 
amounted, m the yeai 1853, to 164,196 cwt , and will piobably 
continue to increase, as it will be long before there is a limit to 
the demand Of Con, about three millions of pounds used to 
be manufactured m Ceylon, when the Dutch held that colony 
In the year 1838, there were impoited into this country of 
Coir lope and twine, 584-2 cwt , and of Con fit for making into 
mats, 167 tons 13 cwt 

Of the imports of Con’, &c , fiom Malabai and fiom Ceylon, 
we may foim some idea, from the following note, from the best 
authonty, that of the Messis Noble, who state respecting the 
“ imports fiom Cochin of Con yarn, rope, junk, and fibie into 
this country, that theie exist no ceitain data m this aiticle 
on which to form a correct judgment (a gieat portion being 
taken into the same ship, both at Cochin and Ceylon, as bioken 
storeage, of which a very uncertain account is kept), a general 
idea can only be given of quantities, which are as undei 

Coir Yam about 1300 tons annual] v 

„ Rope „ 800 „ 

„ Junk „ 1000 „ 

„ Fibre „ 150 „ 

"From Ceylon we get rather over 2000 Ions of yarn and 
about 900 tons of lope Junk is now only a small aiticle from 
this port Of filne we get about 260 tons to 300 tons ” 

Other usetol Palms 

To the above list of useful Indian Palms, we might easily add. 
some, such as Zulacca maaostachya, used for making baskets 
and foi tying Nipa leaves (p 36), as well as mention the native 
names of others employed for many of the same pui poses as 
the foiegomg But these would in many instances prove to be 
the same plant under diffeient names m different distucts, 
showing the necessity of appending a correctly ascertained 
scientific name to any local one under which a traveller or 
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planter may descnbe a useful plant or its pioduct Foi m tins 
way only aie others enabled to lecogmse it, and, tlieiefore, in 
cases wheie an obseivei is lnmself unable to identify 01 to de- 
scube a natuial product, it is of great advantage that he should 
send sufficient matenals of a plant along with its products, to 
Societies 01 to qualified individuals, m older that these may 
identify and refei them to then pioper plants 

We might also have mentioned many of the Palms of othei 
countnes, which are applied to vanous useful pui poses on ac- 
count of the fibious materials with ulnch their leaves abound 
Thus the Chinese are said to make cables of Palm leaves The 
Aieca vesliana is so called fiom clothing being made fiom its 
fibies, and Rhapis cochmclnnensis is employed foi thatching, 
&c The Doum Palm of Egypt ( Hpphcene thebaicd) is, like the 
Date Palm, used for making utensils of various kinds, as aie 
also various South Amencan Palms, while, m North Amenca, 
Palmetto thatch forms an aiticle of evpoit, and the leaves of 
Lodoicea Seychellarum (the Palm yielding the formerly much 
famed “Cocos de Mei” or “Double Cocoa-nut”) aie foimed 
into baskets and floweis for a specimen of which, m the 
Mauntius collection, a Pnze Medal was awaided at the Exhi- 
bition of 1851 

The detailed accounts we have given of so many of the Palms 
piove incontestably the great value of these plants to the re- 
gions where they aie indigenous yielding fioui and sugai, 
milk and honey-like fluids, demulcent dunks and fieiy spmt, 
fibre for cordage and for clothing, leaves foi thatching and foi 
platting, as well as wood for a vanety of pui poses Theie is 
little doubt that some may yield the fibie which so abounds in 
their leaves, sufficiently easily to be useful to the paper-makei 
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GENERAL OBSERVATIONS ON THE FIBRE OF ENDOGENS 

In a previous observation, we have already stated that an 
arrangement of fibie-yieldmg plants, accoidmg to scientific 
pi maples, would be found to be one which was also practically 
useful. We have seen that the fibres of Endogens sepaiated 
for economic purposes, aie contained m the leaves of these 
plants, also, that these leaves are usually long and nanow, or, 
as botanists descnbe them, sword-shaped Their veins, moie- 
ovei, are paiallel, and not reticulated , also, arranged longitu- 
dinally, as are likewise the woody fibies, and all so regularly, 
that if these leaves weie to glow together round the central 
flower-stalk, they would form rings of woody and vasculai 
tissue, much as we see in Exogens or, indeed, m the diffeient 
species of Musa or Plantain, m which the lings seen on 
the transverse section of the so-called stem, aie actually formed 
by the encu cling of the flower- and fruit-stalk or coie by the 
sheathing foot-stalks of the leaves 

Hence, to separate such fibres, simply scraping with a piece 
of wood, or beating between two stones, is sufficient There- 
fore, passing them between rollers, such as those of the common 
cotton dim lea of India, if enlarged, 01 those of a sugar-mill, would 
not only be efficient, but economical Whethei these rollers 
should be plain or giooved, must be ascei tamed by expenment, 
and will depend, in somemaeasure, upon the external hardness 
of the leaves, or their more or less fleshy nature, as this 
might soon fill up the giooves Motion might be given to 
such cylmdeis, either by the Archimedean screw, cog-wheels, 
or by bands, moved by hand, or by bullock- 01 horse-powei as 
piactised m the cotton-cleaning machines and sugar-mills of 
different parts of India Careful washing of the sepaiated 
fibres is essential, m older to get rid of the adhering muci- 
laginous or othei matter and the cellular texture, but the 
boiling m an alkaline ley may probably be dispensed with, as 
it does not seem to be practised m all places But steeping 
m watei, followed by fermentation and decomposition, is 
followed m some of these localities, and no doubt facilitates the 
separation of the fibie, at the expense, sometimes, of its strength. 
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as well as of its colour Careful diying cannot be omitted, as, 
if packed up m a moist state, fermentation foil on ed by complete 
destruction would ensue 

The chaiactenstic of these fibres geneially, is that they aie 
white m colour, of different degiees of fineness, and most of them 
capable of beaung a consideiable strain, but liable to bieak at 
knots They aie, theiefoie, not suited to all the puiposes of coid- 
age, but admnably so to many, fiom strength and lightness, as 
well exemplified m the case of Manilla Hemp Tlieie is, 
however, an unreasonable prejudice against white coidage, 
though its hue natuie can be better ascei tamed than nhen 
soaked with tai Fiom the experiments of Du Hamel and 
otlieis, it appears that this substance, unless caiefully washed, 
promotes the decomposition of vegetable fibre , and though it 
is undoubtedly useful at the suiface when lopes aie exposed 
to wet, tlieie does not seem any advantage m its covering the 
mtenoi Many compositions could, no doubt, be devised, 
for covenng the exterior, which would be efficacious in 
excluding wet 

These fibres, though well known to the natives of the 
countnes where the plants aie indigenous, have not attracted 
from others the attention which they deserve, especially as tliei 
are produced m abundance, and necessanly veiy cheaply, as 
most glow m a wild state, or from the refuse of cultnation 
that has alieady paid its expenses Almost all, moieovei, aie 
produced on the sea-coast, 01 in moist climates traversed by 
navigable uveis, and theiefoie could cost little foi carnage 
All would be valuable as affording employment foi the people, 
and matenal useful to them for a variety of puiposes, if not 
for exportation 

Of these, we have shown that both Grasses and Sedges 
abound as well on the banks of the Indus as of the Ganges, 
and might be turned to useful account The Pine-apple 
abounds m Assam and the Tenasseum piovmces, and m the 
islands near Smgapoie nearly 2000 acies aie eoveied with it, 
according to Mr Logan, 1 who recommends their cultivation 
for the manufactuie of Pma cloth The Mooiva and the Tiue 
Aloes, as well as some of the so-called “ Silk- glasses 11 of South 
Amenca, and the inner fibres of the Plantain, 1 esemble each 
1 ‘ Journ of the Indian Archipelago, vol n, p 528 
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other in fineness of fibre, and therefore of fitness foi the 
manufactuie of similar textile fabrics, which are esteemed, at 
least, by the people of the East, and worn by them All may, 
moreovei, be twisted into fine twine or cold, and the refuse 
form excellent matenals foi papei-makmg The Pita or Agave, 
commonly called Aloe, as well as the Yucca, New Zealand 
Elax, Manilla Hemp, and the outei fibies of other Plantains, 
aie coarse m texture, and fitted foi eoidage, at least for oidi- 
nary puiposes But if we take the Manilla Hemp as an 
example, or the French experiments on the Pita, or its employ- 
ment foi 4 naval purposes m South Amenca, we may consider it 
as fitted, with oidmary precaution, foi most of the puiposes of 
cordage, as well as from its lightness for upper rigging In the 
expei iments made at Madras, the Agave fibre giown there 
certainly did not stand the trial to which it was subjected 
But, as we have stated m the article on the subject, the cause 
of this is not easy to determine, whether owing to natuial 
weakness of the fibie, or to the high temperature of the water 
m which the lopes were exposed, producing fei mentation and 
consequent decomposition All of these, as well as the finer 
kinds, aie well fitted for paper-making, and therefore cannot 
fail to be always m demand 

In cultivating any of these on account of their fibious 
product, it is an important point to determine the proportion 
in which this is yielded by the several plants In this, as 
might be expected, there is considerable disci epancy in the 
statements of different observers some mentioning a few 
ounces, where others find pounds of fibre. By some, from 
one seventh to one tenth part of fibie has been obtained, but 
this will depend upon the gi eater or less dryness of the leaves 
operated upon In the experiments upon New Zealand Flax, 
it was calculated that 16 cwt , or 1792 lb of fibre might be 
obtained per acie Dr Roxburgh obtained two ciops of 
16131b, or 32261b, per acre of the Moorva fibie In one 
statement lespectmg Plantain fibie, it is stated that 6001b of 
fibre may easily be obtained pei acre m addition to the fruit, 
but otheis, calculating upon four or five pounds pei plant, and 
only 450 plants to the acre, calculate that from 1800 lb to 
2550 lb , oi about a ton an acre, might easily be obtained 
Otheis, counting upon the suckers which aie successively pro r 
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cluced., calculate upon much higher leturns, which, with good 
cultivation and manuring, may, no doubt, be aeahsed But, as 
tlieie is daugei in ovei-ciowdmg, fiom the want of ventilation, 
and weakness of fibre from the thinness and delicacy of the 
plants which -would be pioduced m a ciowded plantation, it is 
safei to leave to piactical experience, to asceitam the degree to 
■which a plantation may be safely and profitably ciowded 

It has also been shown that the expenses of producing fibious 
material in suitable localities, and with appropnate means and 
machinery, ought not to exceed from <£9 to .£10, and that 
even from India, some of these fibrous productions can be 
landed m England for fiom £13 4s to £16 8s pci ton, according 
to difference of quality AYlnle we have been informed by 
competent judges, that most of the above fibies, but especially 
the Plantain and Pme-apple fibie, aie woitli about C30 to £35 
pei ton, if sent in sufficient quantities and in a piopei state 
The diffeience m value, therefore, would easily lepay anv extia 
tiouble m preparing the fibres in a c.neful mannei, especially 
if we consrdei how cheaply Jute is grown and piepaied, as will 
be shown in the following pages 1 

1 Mr Dickson ( v p 133) is of opinion that, though man} of the white fibres, as has 
already been noticed, pp 125-6, are fit only for rope- and twine- makers, others are 
suited for textile purposes, as, for instance, the Pme-apple fibre, even “for the spin- 
ning of j arn for the fine cambric manufactures in Ireland ” 

The Author has also been informed by one of the best judges of the value of such 
fibres and of their tow, that lie lias understated the prices which might be obtained 
for them if sent m a clean state to market , but the Author has purposely done so, 
after careful inquiry, that the expectations of planters might not be raised above 
average prices, in order that tliev might confine the expenses of production within 
proper limits 

The Author has omitted to notice, under the head of Plantain products, a piece of 
cloth, five yards and a half in length and twenty-six inches in breadth, sent by the 
Singapore Committee to the Exhibition of 1851 It is described “as being manufac- 
tured by the Arafuras, or raountaineeis of the remote Eastern island, saul to be New 
Guinea, but more probablv Ceram, where the aborigines are known to manufacture 
articles from native fibres ,” and is compared with the cloth made by the Saccalaves 
of Madagascar, from the fibre of a succulent plant called the “ Traveller’s tree,” 
probably a Musa The above cloth is of wlutey-biown colour, like liolland The 
fibres are not twisted, but the ends gummed together, as already related at p 40 
The cloth is striped across, or in the direction of the woof, w ltli threads of cotton 
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We have alieadv noted the gicat diffeiences in point of 
internal stiuctuie, between what botanists call Endogenous 
and Exogenous giowth, a distinction uhich we ha\e shown to 
be useful even foi piactical purposes Exogenous plants may in 
general be at once knou n e\ en by then leai es, of which the 1 ena- 
tion is leticulated 01 net-like, and not paiallel as among the 
Endogens, and tlieiefoie the fibies, united to each othei in 
meshes, cannot be separated fiom the leaves foi economical 
pui poses, but must be obtained fiom othei paits of these plants, 
wlieie the said fibies lie neai ly paiallel to each other, as, foi 
instance, in the baik 

The peculiai stiuctme of Exogens may also be seen on 
making a tiansveise section of the stems 01 blanches, foi in- 
stance, of the tiees of Euiopean climates Theie we may see 
rings of wood and layeis of baik But m annual stems, we see 
m the centie a cncle of white cellulai tissue, called pith, and 
lound it a layei of wood-hke mattei, which in some plants is 
called boon, oi shove This is sunounded by layers of cellulai 
tissue, which, examined longitudinally, foim a tubulai sheath, 
inclosing the othei paits It is in some plants composed of long 
and tough elongated cells 01 fibies, which aie sometimes called 
bast, and is coveied externally by a delicate skin 01 cuticle 
It is these bast fibres which aie separated fiom the Flax and 
Hemp plants, and famihaily known by these names 

If we pioceed to examine the transveise section ot an 
Exogenous bianch 01 tiee, ue see a numbei of lings, piopoi- 
tioned to its age In the centre we obseive the pith, which is 
usually small when compared with the bulk of wood There 
may also be obseived a numbei of lines, usually lighter colouied, 
ladiatmg from the centie towards the circumfeience These 

9 
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me called medullaiy lays, and foimed of cellular tissue like 
the pith This is sunounded by a longitudinal canal, which is 
called the medullaiy sheath, and contains spnal vessels 
Outside of this aie the nngs of wood, formed of vessels and of 
woody tissue, those neai the centie, called the heaitwood, 
aie densei and moie highly colouied than those which aie 
moie external Of these, the youngest aie known by the 
name of sap-wood, and aie those most lecently foimed, as all 
additions of wood aie on the outside of the giowth of pieuous 
yeais, in these tiees 

On the outside of the layeis of wood, we find the pait called 
baik, but composed also of a senes of layeis, of these the 
oldest aie on the outside, and may m some tiees be seen 
splitting and scaling off m a witheied and dead state The new 
layei of baik will, howevei, be found m the inside of all, and 
next to the young wood The stiuctuie of tins pait can be 
best examined m the baik of a young shoot It will be found 
to be composed of two layeis of cells, which leceive diffeient 
names fiom botanists, having the delicate epideimis 01 cuticle 
on the outside , but m the inside of all, the layei consists of 
tough, elongated cells and vessels, and is called libei 01 bast 
This part is veiy conspicuous m the Lime tiee of Euiope, which, 
by the shipping off of its baik, yields the bast of which Russia 
mats aie made In the East, species of Giewia, of Hibiscus, 
and of Mulbeuy, aie equally lemaikable foi then bast 

Besides the above chaiactenstics m the leaves, wood, and 
baik of Exogens, we may also obseive distinctions m then 
seeds and floweis, by which they may also be leadily dis- 
tinguished Thus, the seeds of Exogens contain two seed- 
lobes, winch, m spi outing, become the two seed-leaves, as seen 
m the geimmating of Peas, Beans, Cucumbeis, &c , while m 
Endogens only a single seed-leaf is seen, as m the spioutmg 
of Wheat and Bailey, Rice, or the Date tiee In the floweis, 
. also, distinctive chaiacteis may be obseived, but we shall 
duect attention only to those of the Exogens, m which we may 
see the floweis composed of stamens and pistils, sunounded 
on the outside by floial envelopes 

In some, these floial envelopes consist of two distinct kinds 
the outei usually gieen and the innei vanoubly colouied , both 
consisting sometimes of seveial pieces moie 01 less united, as 
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seen m tlic Plax plant, the .lute, the Hibiscus and Cotton 
plant, the Sunn, and many otlici filnc-Mclding pi nits 

Or, thc-c two latcis nnj be composed of the ‘•eicnl pieces of 
each, oi of the ‘•cpds and petal 1 :, united togcthei into a “-ingle 
piece, as seen in the Com oh ulus, the •To'-mnire, and Vmca 
The last contains tenacious fibre, is allied to the old genus 
Asclcpias, which abounds in plants Melding ‘•tiong fihic, as the 
A^clcjnat r/ir/antea, Ac 

Some plants bate onh a single floial cmenmr. which ma\ 
he gi cen or othciwisc colouicd, as mat he seen in the Hemp, 
the Nettle, China grass, and othci filnc-Mclding plants 

Plants belonging to this dmsion of the Vegetable Kingdom 
are the best Known on account of then (lines Of these mam 
arc remnihablc for their Micnglh and useful propel tics 

Ilaung latch had occasion to icport on some Indian filncs, 
I was anxious to nsccitam the compairtnc stunglh of scieinl 
of those fibics, which wcic, upon the whole, hut little Known 
I theicforc had equal weights and equal lengths of sc\eial of 
these filncs taken, then ends tied and fixed m a mcc, and then 
the nunibci of pounds n^cei tamed with which each hioKc In 
these experiments 


Pctersluirgli dean llcmji 

brol t wall lfiO lb 

A fibre from Trumcorc, called \\ lie) oo 

»» 

17 > 

Acrcum fibre 

*» 

1$K) 

Jubbulporc Ilctnji 

M 

mo 

Clnm grass, from Chun 

ft 

210 

Rlicca fibre or Clnm (,n« ( from Avnm 

*» 

$20 

At ild llbcci, nl*o from A**ain 

»P 

an 

Hemp from Kotc hnign, in the Himnlivis, bore 100 lb without lircahiiu’ 


Though we hope to he able to show comincingh, that 
many of these Indian filncs aic possessed of all the good 
qualities icqnucd of such substances, I Know that objections 
aie made to most of them To some, that they me coaisc, 
to others, that the) me not stiong enough, oi that thet In calc 
at knots, also, that they aie incapable of fine subdivision on 
the hackle, oi that they do not spin well, oi have little twisting 
propci ty on the spindle, but I suspect that the gicalcsl ol 
all objections is that modifications of machiiiciy me sometimes 
lequncdfoi new T filncs "With lcgaid to the alleged coaisoncss, 
and that they aie not capable of fine subdnision, this is, 
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m most cases, merely a question of pi cparatiori, nhicli might 
he earned to a gteatei extent m India, 01 m this countiv, 
hcfoie attempting to spin them I ga\c sciei.d of these fdnes 
to Mi Diclcson, of Dcptfoid, and lie ictmncd them to me in a 
fen days, m a state m nliich I nas scaiccJh ahlc to recognise 
them, flora then soft and silky, han-hke apptainncc, and I 
liaie little doubt but that the piogiess of cxpci iment mil show 
that tins change can be cflccted at a compaiatncli small co ‘•t 
With icspcct to then hi caking at knots, this appeals to be the 
case only rntli the uhitc filnes, of uliicli we ha\c just ticatcd, 
and ulncli m this icspcct aie like New Zealand Flax and 
Manilla Hemp Some of the same objections ucic made 
against the Jute, uhen fust intioduccd, and mam jeais 
elapsed befoie it came to be used as it now is, and considered 
indispensable to the manufactuicis of some localities For 
instance, about 15,000 tons aie annualh employed m Dundee 
alone Jute is ceitamly chaiacteiiscd by hnencss, silkiness, 
and facility of spinning, but it is less stiong than man} othei 
Indian fibies, Mlncli aie possessed of sinulai piopcitics rntli 
gieatei stiength, as ye hope to be able to sIiom among the 
Mallow and othei ncaily allied tubes of plants. Among the 
Nettles, we hope to be able to pioic that the combination of 
stiength with fineness and capability of being spun, is as gicat 
in the Rlieea fibie fiom Assam as in the China glass fiom 
China When, at the end of last year, I Mas endear oui mg to 
piove that many of these fibies ueic fit foi all the pui poses of 
lope-making, I Mas equally told that they neie ucak, oi Mould 
not twist, oi not take tai I hare since had some of them 
made into eveiy vanety of coidage, fiom fine uhipcoid to a 
five-inch lope, and I find that, m all cases, many of those of 
which I am now about to tieat, exceed Russian Hemp in 
stiength, and aie tlieiefoie moie than efficient substitutes 
Though some practical men have stated that these Indian 
fibies do not subdivide, and Mill not spin, othei s aie of a con- 
tiaiy opinion, and though I shall have occasion to lefer to 
each more paiticularly undei its respective head, I may yet 
take the piesent oppoitumty of referring to the statements of 
Mi Dickson, published in the c Journal of the Society of Aits J 
In the then expected deficiency of Russian Hemp and Flax, 
and looking to the souices nhence consumeis might obtain 
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substitutes for them, lie obseives “Fiom the expenments I 
hare made on all kinds of fibre, I feailessly assert that they 
can have a clieapei and better supply of fine and coaise fibie 
fiom India, foi lope-makeis and fine spiuneis, than it is possible 
foi them to get fiom any other countiy, and the samples 
m the Society’s 100 ms are a pioof” (lefening to his own 
and the East India House specimens then displayed theie) 
“Hr Royle gave a veiy couect account of the supenoi ity r m 
the stiength of the Hnnalajan Hemp corapaied with that of 
Russia , but that is not the only advantage to be gained by the 
impoiteis and consumeis of Hemp’’ “I have made the 
Himalayan Hemp so soft, fine, and white, that it will not only 
take the place of Peteisburgh Flax now £60 per ton, the best 
of which can only make 40s warp yam but it can be used m 
place of Dutch Flax, at £80 pei ton, and I speak fiom twenty 
j r eais’ piactical knowledge, when I say it is capable of being 
spun into 60s warp yai n ” 

“The Rheea fibie, oi Assam grass, when so piepared by 
the machines and liquid, is a finei, and, consequently, moie 
valuable fibie It is equal in stiength and fineness to China 
glass, at £100 pei ton” “The Yeicum, which veiy much 
lesembles Belgian Flax, is also well calculated foi pnme waip 
yams, and worth £100 pei ton ” The Wuckoo nai, Mi 
Dickson places near this m attothei statement “ The 
Neilgheiry Nettle is a most extiaoidinaiy plant, it is almost 
all fine fibie, and the tpw is veiy much like the fine wool of 
sheep, and no doubt will be laigely used by wool-spmners ” 
“The Madias Hemp, and Bombay and Sunn Hemps, will at 
all times command a maiket, when popeily cleaned out, at 
£45 to £50 pei ton, foi twines or common pui poses” 

In anotliei published statement (Flax Woiks, Giove Stieet, 
Deptfoid, Apul, 1854), Mi Dickson says of 

“Madras Hemp, valued when impoited at £24 pei ton 

cut qr lb 

Madras Hemp 2 3 3 

Produced by the machines 

c\\ t qr lb 

Clean, long fibre, good, valued at £45 per ton 117^ 

Clean tow, valued at .£30 per ton 119 

Waste 0 0 1 

— 2 3 3 

Cost of piepaiation 6f l'<7 
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"Tins Ilcmp, when picparcd with the patent liquid, became 
soft, white, and so fine when hackled, as to beai the closest 
companion with Flax at C80 pci ton It is bettei than am 
Russian Flax foi fine spinning ” 

Piactical men alone can judge of piaclical questions, when 
they lia\e made caieful cxpcimicnts on new pioducts, and have 
laid aside all picjudiccs m f.uom of old ones The Authoi can 
only louch, as lie has alieady done, that he was suipiiscd with 
the improved appcaiancc and fineness ot mam of the coarsc- 
looking Indian fibics, though he ought not to lime been so, 
fiom what lie had picuously seen of some of these fibies 
Tins moie especially, as tlicic is no intional icason win the 
vaned soil and climate of India should not pioducc as finclj 
divisible fibies as anj pioduccd m the shoit, but warm and drj 
summeis of Russia These fibics would, moieoici, look as 
well m the mailed, if the nalnes of India would take the 
same tiouble with then prcpaiation as is done in Em ope with 
Flax and Hemp 

This appeals a faioiable opportunity foi calling attention 
to the little justice which the natnes of India do to the pio- 
ducts of then own country, foi most of then fibics, like 
then cotton, come to maiket inteinmed with much dust, 
some, moieovei, almost iu the state of bast, upon which height 
and cliaiges haie to be paid before they can be med citliei foi 
coidage 01 foi textile puiposes Manufactuieis, tlieieforc, 
give a lowei pnee foi them than would be the case if they 
leached tins countiy in a clean and woikablc state 

A considerable loss is likewise sustained, by wliat is 1 ery 
unusual, that is, the evti a caic bestowed on some of these fibics 
m different paits of India Some aie twisted into lope-hke 
bundles, otlieis aie plaited into the foim of Chinese pigtails, 
ol tied togethei with knots at the ends In this case, these 
ends must at once be cut oft, and the fibies thus much slioit- 
ened, befoie they can be used When twisted 01 plaited, bo\s 
and gills aie obliged to be employed m untwisting and opening 
them out, in oidei to bimg them to a state fiom winch they 
have been needlessly lemoved All that is necessaiy is that 
the fibies should he tied m convenient-si/ed bundles, and 
letained m the state m which they aie lemoved fiom the 
plaut, and that m which they must be when undei going the 
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diffeient pioce-.hes of picpaiation, that is, ucailv pniallel to 
each othci They max then be simplx tied togethci nc.u 
the thickei end so as to foim what aic called heads 01 they 
may he snnilnly tied m two 01 tlnce place-', if it is thought 
desirable to do so, with long fibies Such fastenings can most 
easily be cut across with a knife, and with the least possible 
expendituie of time and Inborn , so .is to expose the fibies in 
a state in which they can be immediate 1 \ made me of 
Besides this mode of tying up the bundles of fibies, which 
would, in fact, saxe much of the time and Inborn now nipi- 
nously expended, it would be deniable if the until es could be 
induced, geneialh, to pay moic attention to the picpaiation 
of these fibres, cspecialh in not maceiatnig the plants longei 
than absolutely ncces^aiy foi the pmpose of separation, a** 
already lcfened to at p 29 The benefits of such caie 
would soon be appaicnt in the inci cased demand and linpioxcd 
puces foi Indian fibies, not only m this countix but in othci 
parts of the woild 


Fi, \x, Linseed (Li ii inn nsitahsvmum, Linaceic) 

Sam — Atascc Hind — Afccs, Llscc Bentj — Mukhina Peistan — Ivutan 

The Flax plant is one of those which was eultnated bj the 
earliest of the cmlised nations of antiquitx, and has continued 
to be so to the piesent tunc, and is becoming cxei^ day of still 
greater impoitancc We may sec fiom the paintings m the 
tombs of Egypt, that it xvas eaily eultnated in that countiy, 
and we can also piovc that it was so, fiom a nncioscopic 
examination of mummy-cloth We lead m the book of f Exodus ' 1 

1 The word Pishtah undoubted!) refers to the Tlax plant, of which the prepaiation 
for its fibre is so clcarl) represented in the Grotto of El Kali The words bad, but:, 
and shesh, winch occur so frcquentlj in the Scriptures, arc supposed to indicate 
different hinds of Linen But it Ins been doubted whether, m a language like the 
Hebrew, it is probable that so manj names are applied to the produce of one pi inf, 
oi whether it is not more probable that tlicj refer to the products of different plants 
The Author has -ventured to think that Linen, Cotton, and llemp were all known , 
and are mentioned — Cotton (Karpas), in Esther i, 0 Bad is scrv sinnlai to the 
Sanscrit pat Shesh differs on!) in the aspirate from hasheesh, which is one of the 
Arabic names of the Hemp, as the Author has pointed out in the respective articles 
in Kitto’s ‘Cjclopredia of Biblical Literature ’ 
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of tlie flax and the bailey being smitten by the plague of bail 
m Egypt, and m 'Joshua’ of tlie spies, who bad been sent to 
lepoit on the state of Jenclio, being bid with stalks of flax 
Fiom many otliei passages, we know that the spinning and 
weaving of Flax veie common occupations of the people m 
Palestine Subsequently, it was much cultivated both by Gieeks 
and Romans In India, Flax lias also been cultivated fiom iciy 
eaily times, but stiange to say, foi its seed only, and not oil 
account of the fibie, which eveiywheie else is the pnncipal 
object of attention This is piobably on mg to India possessing, 
as one of its indigenous pioducts, tlie Cotton plant, uhicli le- 
qunes only the buisting of its fiuit to display an elegant and 
easily spun matenal, which can be obtained fiom the Flax only 
aftei consideiable laboui 

We have lately seen bow impoitant tlie Cocoa-nut Palm, one 
of tlie punces of the vegetable kingdom, is, not only to the 
countnes wlieie it is pioduced, but also to those into wlncli its 
pioducts aie intioduced The Flax plant, on the contiaiy, is 
one of the humblest of those which aie cultivated, and jet it is 
liaidly less impoitant, though not paiticulaily useful as an 
aiticle of diet Its slender stem, nanow leaves, and beautiful 
blue floweis, give it an elegant appeal ance Its smooth and 
shining seeds have then external coating foimed of much con- 
densed mucilage, while the white kernel is goiged with oil, 
especially valued foi its diymg piopeities, and the lefuse 01 
oil-cake affoids a nututious diet foi cattle The fibie 01 Flax 
sepaiated from the stem may be made use of foi coidage, foi 
coaise fabncs, 01 foi the finest cambiics and lawns Hence it 
is a pnncipal object of attention m Russia and Poland, a highly 
successful cultuie m Belgium, earned on also m Geimany, 
Fiance, and Italy, the object of fiequent legislative enactment 
in England and of lecent most successful cultivation m Ii eland 
Hence, also, it was le-establislied by the late Pasha in Egypt 
It has been fiequently lecommended foi cultuie m India on 
account of its fibie, as it alieady is in almost eveiy pait of that 
countiy foi its seed 

Upon consideiation, it will no doubt appeal lemaikable that 
this small annual plant should be piofitably cultivated ovei so 
gieat an extent of the globe, and m apparently so gieat a 
diveisity of climate But the fact is that the wmteis of these 
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southern latitudes enjoy a tempciatuic which neaily appioaclies" 
that of the sunnneis of moic noithcrn countn cs Theicfoie, 

m Egypt and India, Linseed is sown m autumn, and the stalks 
hai vested in cailv spimg, even before the seeds have begun to 
be sown m the more noitliein places whcic it is cultnatcd 
This wiutei cultivation of southein latitudes has piobabh given 
origin to the autumnal sowings of Euiopean latitudes But 
this lowenng of tempeiatuie is not all that the plant lequnes 
foi the pioduction of tine flax, as we shall immediately moic 
paiticulaity mquiie But the natives of India, who aie moic 
ingenious m then devices and moic successful in then agucul- 
tuie than is geneiallv allowed, liar e adopted methods of ctiltuic, 
such as thin sowing, though mtei mixed with, 01 in dulls as an 
edging to, otliei ciops, which cnsuics them an abundant ciop 
of the pioducc they desn e that is, the seed — w Inch is lai ge and 
plump, while the stems remain shoit, blanch much, flowei 
fieely, and become loaded with bolls filled with the seeds, which 
abound both m mucilage and m oil 

But befoie pioeeeding to a descnption of the plant, the 
modes of cultuic, or the picpaiation of the fibie, wc may 
bnefly notice the impoitance of these pioducts to the countnes 
pioducing or impoiting them, and how beneficial they mav 
piobably become to other countnes which possess a suitable 
soil and climate, and no moic piofitable ob]cct of cultuie 01 of 
expoit 

Scveial able wnteis, as Mebsis M'Adam, Nichols, and 
"Wilson, having, within the last few yeais, diawn attention to 
the impoitance of the cultuie of Flax, we may make use of the 
facts which they have collected, and apply them to India 
Mi M'Culloch has obseived with legal d to this counti}', that 
“ the legislature lias paid moie attention to fiammg laws legaid- 
ing the husbandly of Flax than to any other blanch of luial 
economy,” but not until much success, “ as the cultuie of Flax 
is, on the whole, found to be less piofitable than the culture of 
corn ” It lias, moieovei, always "been consideied one of the 
most sevei e ci ops ” This, howcvei, w e shall see is not necessanly 
the case, accoidmg to the impioved methods of cultuie and of 
piepaiation of fibie But even in the piesent day, ElOOO per 
annum has been gi anted since 1847 to the Royal Flax Im- 
provement Society, foi the cultuie of Flax m Ii eland, accoidmg 
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•ws, to tlie Act 10 and 11 Yictona, cap 115, and with consider <i- 
ble advantage, as the cultuie of Flax lias greatly mci eased 
The quality of the Flax has also been so gieatl) improved, that 
the Juiy of Class IY of the Exhibition of 1851, stated “The 
entne collection shown by the Royal Society foi Improving and 
Promoting the Giowth of Flax in Iieland is so highly valuable, 
and so cleaily lllustiates the gieat advances which ha\e been 
made and the impoitant seivice which this Society has ren- 
dered to the count; y, that they detei mined to nuulc their high 
appieciation of then labouis by lecommending them to haic 
one of the Council Medals ” 

But, notwithstanding the endeavouis of successive govern- 
ments, the supply of liome-gionn Flax has ne\ei leached the 
extent lequired by oui manufactuieis At piesent, it is con- 
sidered that the consumption is equal to 150,000 tons About 
70,000 tons weie, foi seveial yeais, annually imported, oi 
more precise^, m the yeai 1831, 46,820 tons in the yeai 
1843, about 72,000 tons weie impoited, but in 1853 no less 
than 94,000 tons, oi an mciease of about 31 pei cent in the 
last decennial penod If the 150,000 tons be valued at an 
average of foity, oi, according to otheis, at lift) 7 pounds a ton, 
the amount is enormous To this must be added “£1,500,000, 
the value of 650,000 quarteis of linseed, used as seed and foi 
ciushmg purposes, and about £500,000, the cost of 70,000 
tons of oil-cake, which we annually import, m addition to that 
made at home, foi feeding pui poses The quantity of Flax 
fibre necessary to supply the demand of the United Kingdom 
would consume the produce of 500,000 acies, while m Iieland, 
during the past yeai, only 136,000 weie cultivated, and, pio- 
bably, not a fourth of that quantity in the rest of the king- 
dom ” (Wilson) The seed is impoited fiom India, Egypt, 
Russia, Sicily, Piussia, and Holland, and the oil-cake fiom 
France, Geimany, and the United States 

Mi Fane is of opinion that- “ Undei piopei anangements, 
the whole might be home-giown If all weie, the money lesult 
would be enoimous, because eveiy ton of fibie involves the 
giowth of eight tons of flax stiaw eight tons of stiaw being 
requned to pioduce one of fibie , and eveiy ton of stiaw involves 
the production of six bushels of seed, woith at least 6s 6cl a 
bushel These would give the following money lesult 
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1.200.000 tons of straw, producing six bushels of seed to each 

ton, at Gs Gc? a bushel, would gne -02,310,000 

150.000 tons of fibre, at £50 a ton, would gi\c 7,500,000 

£9,810,000 ” 

Without advocating, oi considenng it desnable, that all the 
mci easing quantities of Ela\ lequned by oui mauufactuicis 
should be, oi can be giown in this count) y, lie may take advan- 
tage of the mfoiniation collected as applicable to othei coun- 
tries It has, indeed, been objected, by Mi II S Thompson, 
that if forty stone of Flax (\alue 7s 6 d pci stone) is the ateiagc 
pioduce of a leasonably veil cultivated acie of Flax, 70,000 tons 
of impoited Flax would lequne 280,000 acics of land foi its 
cultivation, which is “ clean and m good tilth,” i e , “piecisely 
in the state m which it is best fitted foi pioducmg coin,” and 
<f on an aveiage at least foui quaiteis” “The 280,000 acies 
lequired to pioduce the Flax now impoited, would theiefoic 
pioduce, if ciopped with wheat, 1,120,000 quaiteis, woitli (at 
7s pei bushel) £3,136,000, which appioaches toleiably neai 
to the estimate given by Mi Nichols of the value of the im- 
poited Flax, viz , £3,490,000 ” But these objections aic made 
to the occupation of good laud in a countiy like England, 
wlieie the whole quantity is but limited, and “wheie evciy 
acie of even model ate feitility has its voile to do, and no new 
ciop can be mtioduced wuthout displacing an old one,” but do 
not apply, as stated, to countnes like Amenca and Austialia, 
wheie theie may be an unlimited extent of feitile but unculti- 
vated land. Noi, indeed, to many paits of India, wheie moie 
com is grow r n than is lequned by the people, and foi which 
they w r ould gladly substitute some leadily saleable oi expoi table 
pioduct Fuitliei 

“If we refei to the statistics of Butish and lush expoi ts, we 
find that in 1843 tlieie were shipped fiom the United Kingdom, 
in lound numbers, 91,000,000 yaids of linen, and that the ex- 
ports of 1853 reached neatly 130,000,000 yaids, the total 
value of all lands of linen and yam expoi ted m the foimei 
yeai being £3,702,052, and in the lattei £5,910,355 ” ( 1 Belfast 
Meicury ’) 

Though the cultuie of Flax is consideied by some as not 
paiticularly eligible foi the best-cultivated lands of England, it 
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is yet, in otlici countiics, accounted a most drsnablo object of 

attention, being in Belgium called “ tbe Golden Ciop,” and 

m Iicland “ tbe Rent-paying Ciop ” In Rusma, it is one of 

tbe pimcipnl objects of cultuie, and lias been much extended 

by tbe continual adxanccs of English capital , while m Egypt, 

tbe cultuie was ic-cstablisbed In tbe Mgoious but despotic 

policy of tbe late Mehemet All In India, it is to be hoped 

that tbe ixots max be induced to cultnatc it in suitable 
* » 

localities, on account of tbe Pibic, as they already do fot tbe 
sabc of tbe seed In snob situation 1 -, it will, no doubt, be an 
eligible ciop, as laud is cheap and labour almost cxcixuhere 
abundant Mi Txichols says “The quantity of Flax which 
ought to be eultnated m any locality, must, in some mcasuie, 
be goxcined by the quantity, of biboiu there obtainable One 
acie in a bundled, and one in fifty, ba\c each been named as 
a suitable piopoition to be applied foi the growth of Flax 
In formei times the farmer was In law lequncd to cultnatc 
one acie with Flax, out ot cxciy M\t\ acies occupied” And 
be fuithci obsencs “ If the quantity of Flax grown be limited 
by the labour which can be obtained, so max the amount of 
obtainable laboui be said to indicate the extent to which 
cultuie ought to be earned m am locnlitx It is calculated 
that an acie of good Flax, as it stands in tbe field, containing, 
say about fifty stone of tibic, will afloid employment foi fiom 
twelve to fouitecn weeks to a man skilled in tbe scxeial pto- 
cesses of its piepaiation ” But it is not to men only that the 
Flax abends employment, but also to women and to child] en, 
as it is skill lathei than stiength that is lcquired foi many 
of tbe operations Hence, its introduction is xerx dcsnablc in 
suitable localities, wlieic population is abundant 

Success m cultuie will, theiefoie, depend on many con- 
sideiations, as it is necessaiy to haxe a suitable soil and faxoia- 
ble climate, also, a sufficient population, xxitb facilities foi 
tbe sale and tbe tiansit of tbe produce At piesent. Flax is 
pioduced oxer a veix r xxide aiea, and there seems no sufficient 
leasou xvhy this max r not be still fuithci extended 

Tbe pinicipal sorts of Flax xvlncli aie nnpoited into this 
countiy aie Russian, Piussian, Egyptian, Dutch, Belgian, 
and French Of these tbe fiist tlnce aie, speaking geneiallx, 
coaisei in n atui e tliau tbe last tluee Tbe piopoition pei cent. 
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of the (say) 80,000 tons irapoited fiom (hfTeient countnes may 
be judged of by the following table, as gnen m the Jury 
Repoit of Class IV, p 9G, calculated on the avciage impoils 
of 1840, 1844, and 1819 The details aie given in the 
successive editions of McCulloch's ' Connneicial DictionaijV 
and will be gnen fox one yeai at the conclusion of this aiticle. 



1810 

1841 

1849 

Russia 

09 

70 

1 

71 

Prussn 

11 

10 

10 

Holland 

9 

8 

G5 

Belgium 

G 5 

7 

1 

Prance 

3 5 

35 

1 5 

Other Countries 

15 

1 5 

-i 5 


The raciease utidex the last head, m this table, is clnefty 
due to the impoitation of Flax fiom Egjqit Some is also lin- 
poited fiom Itaty, Sicily, and Tuikcy Much Flax is giown 
m Ireland, and also m the West and Noith of England 

Though all the above countnes pioduce some coaise Flax, 
it is chiefly from Russia, Piussia, and Egypt that this land is 
impoited, and is that which is chieflj r lequned m inci easing 
quantities In a letter with ulnch I have been favouied fiom 
Mi J MA.dam, he obseives “It is ceitam that all hot 
countnes, or those which, like Russia, have a slioit, warm 
summei, cannot furnish fine Flax fibie, but it is piecisety 
coaise fibie that is now so much u anted The bulk of fine 
Flax used in the linen manufactuie is tnflmg compaied with 
the coarse A Belfast oi Leeds mill of 5000 spindles will 
consume only 200 to 250 tons of Flax annually , while one of 
the same size, at Dundee 01 ICnkaM}', lull consume 1000 to 
1200 tons Belgium, Holland, Fiance, and Ii eland can supply 
all the woild with fine fibie, but Russia and Egypt cannot 
keep pace with the demand foi coaise ” The quality of the 
lattei has, however, gieatly improved of late yems “ Fifteen 
yeais ago, Egyptian Flax was selling at Belfast foi .£24 a ton, 
and, m some cases, as low as £18 It now leadily bungs £30 
to £40 on an average, and since the wai has lun up to £56 ” 
The above aveiage puces ought to pay foi its giowth in India, 
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consideimg that Jute is gtown and piepaied tbeie, and sold at 
still lowei prices 

In oidei to succeed m the culture m new situations, it is 
necessaiy to know what is consideied lequisitem the situations 
wheiethe cultivation is successful We shall, theiefoie, first 
considei the natuie of the plant, and then its cultuie m 
Euiope, and, subsequently, the attempts which have aheady 
been made m India to pioduce Flax Fiom these, and the 
extended mfoimation which we now possess, we shall diaw our 
conclusions lespectmg eventual success, eithei in the old or m 
new localities, of the wide-spiead tenitones of India 


THE FLAX PLANT AND ITS PRODUCTS 

The Flax plant belongs to the natuial family of Lmacern, so 
named fiom the botanical name (Lmum) of the genus to which 
it belongs The species aie found chiefly m tempeiate paits of 
the woild, with a few in tiopical legions, most are lemaikable 
for the tenacity of the fibre of their mnei baik The native 
countiy of the Flax plant is unknown , but as it was cultivated 
by the eailiest civilised nations, it is piobably a native of 
onental regions, fiom which it has tiavelled southwaids into 
India aud noitliwaids into Euiope 


Description of plant — It is an annual, with long and slender but fibrous 
roots, which penetrate to a considerable distance into the soil, where this is 
loose and friable The stem is smooth, simple, and erect , branched, or, as 
usually cultivated, branching only towards the top , from one and a half to 
three feet in height It consists of a pith and woody part, with the layer of 
bast fibres covered with cuticle on the outside 

The leaves are alternate, sessile, linear-lanceolate, and smooth The 
flowers, of a blue coloui , ai e ai ranged m a corymbose panicle The sepals 
or green outer leaflets of the flowei are five in number, ovate acute, slightly 
° near ^F equal to the capsule in length The petals, blue m colour 

and five in number, are obscuiely crenate, comparatively large, and deciduous 
llie stamens aie equal in numbei to the petals and alternate with them, 
having their filaments united together near their bases into a kind of ring 
lhe oaary, 01 young seed-vessel, is divided into five cells, and is surmounted 
by five stigmata Capsule, or boll, roundish, but rather pointed at the apex, 
divided into five peifect cells, each of which is again subdivided by an 
imperfect partition, thus forming ten divisions, each of them containing a 
single seed These seeds aie oval m shape, flattened or plump, smooth and 
shining, of a brownish colour externally, but sometimes white , always white 
internally the seed coat mucilaginous, and the kernel of the seed oily and 
farinaceous 
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Besides otliei species of the same genus, such as L peienne, 
which affoids a stiong though coaise fibie, and one difficult 
to sepaiate fiom the woody mattei, tlieie aie some varieties 
of the tiue Flax plant known, but these aie much fewer than 
is the case with most othei long-cultivated plants Di Lmdley, 
as ah eady quoted by Mi J Wilson, in his papei on ‘Flax, 
its Tieatment, Agucultural and Technical* (in Mourn Eoyal 
Ague Soc/ vol xiv, p 188, 1853), desenbes two diffeient 
foims 

1 The Linum humile or ci epitans (the Spunglem oi Klanglein 
of the Geimans), a plant somewhat shortei and more inclined 
to bianch than the othei, and possessing largei capsules, twice 
as long as the calyx, which huist with eonsideiable elasticity 
ivlien upe, its seeds, too, aie both laiger and of a palei 
coloui 

2 The Linum usifatissmium oi tiue wmtei flax (Wmterlem 
of the Geimans), which has smallei capsules, scarcely laigei 
than the calyx, not bui sting with elasticity, but firmly retain- 
ing then seeds, which aie of a daik biown coloui 

Mi Wilson adds, that “ m Austna and Noith Europe, where 
the wmtei s aie seveie, and the snow lies too long on the 
giound to admit of eaily tillage m the spung, the Wmteilem 
is extensively used, and sown m the autumn , the summei 
season being too shoit and too hot to admit of the successful 
cultivation of the Spunglem With us the custom is to sow 
in the spung, though, no doubt, m some of our noithern dis- 
tricts, wlieie the giound cannot be got leady sufficiently eaily 
m the spung, Flax could be advantageously cultivated if sown 
m the previous autumn ” 

The Indian plant, called ulsee oi tesee, may be consideied a 
vauety which has acquned certain chaiacteis fiom the pecu- 
lianties of soil, of climate, and of long and peeuhai culture It 
is always slioit, piobably not moie than eighteen inches m 
lieiglit, much blanched, loaded with bolls, which are filled with 
laige, ovoid, plump seed That this letams its charactei even 
in otliei situations, appeals fiom a fact, of which I liaie been 
mfoimed bv Mi M‘Adam, the able secietaiy of the Society for 
the Piomotion of the Giowtli of Flax m Iieland The Society 
liauug mipoited some seed foi expenment fiom India, found 
that the plant did not glow beyond fouiteen or eighteen inches 
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But that it is also leady to change its habit, is evident 
from facts to he detailed lespecting the experiments which have 
been made m India I have also been mfoimed that m a 
lecent expenment made by Mi Bum, in Sindh, with thick 
sowing and migation, it gievv at once to upwards of two 
feet I have no doubt that, with a repetition of the piocess 
of thick sowing for a few times, the Indian seed would pioduce 
plants with tall, straight, and littlc-bianclied stems, each with 
but compaiatively few bolls and seeds 

A peifectly white variety of Linseed is common m the 
Saugui and Neibuddah teiutones, which was biought to the 
notice of the Agiicultuial Society of India by Col Ousley 
Seeds sent by lnm weie distiibuted to diffeient paits of the 
countiy by the Society Mi Pinch, of Tnlioot, aftci two years, 
letuined five maunds, and stated that tlnec fourths of his ciop 
weie destioyed by caterpillai s, while the common Linseed giown 
in the vicinity of the white, was left untouched bj them 

The useful pioducts of the Flax plant consist of the seeds 
and of the fibie 01 Fla\. Lmseed, 01 the seeds of the Flax 
plant, aie oval, pointed m shape, compiessed with a shaip mai- 
gm, biownish colouied, smooth, and shining on the outside, 
but w'lnte internally, and without odour. The outside has a 
bland, mucilaginous taste, in consequence of the skin of the 
seed being coveied with condensed mucus The white part, 

01 almond of the seed, has an oily taste, fiom containing fixed 
oil, which is sepai ated by expiession 

These seeds, analysed by Meyei, consist, m one bundled 
paits, of 15 12. mucilage (mtiogenous mucilage with acetic 
acid and salts, accoidmg to some), chiefly m the seed-coat, 
11 26 fatty oil m the nucleus In the husk, emulsm 44 38, 
besides wax 0 14, acrid soft resin 2 48, staich with salts 1 48 
In the nucleus, besides the oil, gum 6 15, albumen 2 78, gluten 

2 93, also resinous colouung mattei 0 55, yellow extiactive 
with tannin and salts (mtie and the chlondes of potassium and 
calcium) 1 91, sweet extractive with malic acid and some salts 
10 88 

The condensed mucus which abounds in the testa of the 
seed is leadily acted on by hot watei, and a viscid mucilaginous 
fluid is formed, m which aietw r o distinct substances, one com- 
pletely soluble m water, analogous to common gum, called 
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Aralnne by chemists, the othei poition is merely suspended, 
and is consideied to be analogous to the Bassoime, found chiefly 
in Gum JBussoza, and in Cheny-tiee Gum Alcohol pioduces a 
•white flaky, and acetate of lead, a dense piecipitate m 
mucilage of Linseed 

Linseed oil, which we have seen is contained m the kernel 
of the seeds, is obtained by expiession, and maybe eithei cold- 
diawn, 01 , as usually obtained, after the seeds have been sub- 
jected to a heat of 200° The foimei, as m the case of cold- 
diawu castoi oil, is paler, with less coloui and taste than 
Linseed oil prepared with the aid of heat This is of a deep 
yellow or biownish coloui, of a disagieeable smell and taste, 
specific giavity 0 932, soluble m alcohol and ethei , differing 
from many otliei fatty oils, especially m its piopeity of diymg 
into a haid, tiansparent varnish a peculianty which is 
lnci eased by boiling the oil, eithei alone, oi with some of the 
piepaiations of lead 

“ The yield of oil fiom a bushel of East Indian seed is 142 lb 
to 16 lb , of Egyptian, 15 lb, of Sicilian, 144 lb to 151 lb , 
of Russian, 11 lb to 13 lb , of English oi lush, 10| lb. to 12 
lb " 

Linseed oil, accoidmg to Sace, is composed of Marganne 
and Oleine m neatly equal piopoitions But the oleic acid of 
Linseed differs fiom that of othei fatty bodies The anhydious 
acid is composed of carbon 46, hydrogen 38, oxygen 5 The 
Maiganc acid is as usual composed of caibon34, hydiogen 33, 
oxygen 3 The Glycei me obtainable fiom Linseed oil in laige 
quantities, is also similai to that piocuied fiom other fats 

Linseed, aftei having had the oil expiessed fiom them, aie 
m the foim of a flat mass, commonly called ml-cale This 
being i educed to coaise powdei, foirns the Linseed meal which 
is so commonly employed foi making poultices, though these 
aie also foimed of the simply powdei ed seeds Heie it is 
evident, fiom the internal oleaginous and external mucilaginous 
parts being all ground togethei, and then piopeities elicited by 
hot watei, an admnable mixtuie is pioduced foi making a 
leadily made emollient poultice From the chemical compo- 
sition, it is also evident how nourishing the Linseed is likely 
to be, and, indeed, fiom expenence is well known to be, foi 
fattening cattle 


10 
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CHEMICAL CONSTITUENTS 01 TIIT I LAX PLANT 

In addition to the composition of the seed, it is interesting to know that 
of the plant in geneial 'I his we arc non able to do in a tcry satisfactory 
mannei, fiom Di Hodges’ ‘ Lecture on the Composition of the Flux Plant,’ 
and his paper lead bcfoic the Ihitish Association, at Belfast, 23d September, 
1852 Jn this he communicated the lustoiy of a ciop giown by himself for 
experimental purposes, md the piogie c s of winch he was able carefully to 
avatcli, fiom the sowing of the seed to its comciaion into dressed ] lax for 
the market Fiom this ne obtain the following mfoimition 

July 28 th — One plant of Flax, in seed, was taken — height aboie ground, 
31 inches, loot, 5' inches long, length fiom surf ice of field to first lnancli, 
24 inches About 5 inches of the Iowei end of stem had become yellow 
The weight of entne plant was 71 1 giains It was cut into three portions, 
which weie separately incineiatcd, with the following icsults 

“ 1 Root and lowei part of stem weighed, dried, C GO grains, guic 0 094 
ash = l 424 per cent 

“ 2 Capsules and branches, dry, weighed 9 47, gave 293 ash =3 094 per 
cent 

“ 3 Middle portion, dry, weighed 5 55, gaie 143 ash Ash in dry stem, 
2 G22 per cent 

“August 10th — One plant taken — entire length with root, 37 inches, 
length from surface of soil to blanches, 29 inches, stem of a light straw 
colour, leaves w ithei ed on 10 inches of stem, capsules 10 in number — seeds 
green , weight of entire plant, 71 grains , branches and capsules, 318 grains , 
water m plant, 45 335 grains , solid matter in do , 25 GG5 , inorganic matter 
in do , 1 006 grains. 


rnn-CENTAGE compositiox 


Water 

G3 852 

tin 

Organic matters 

31 732 

9G08 

Aslv 

1 116 

3 92 

Total 

100 000 

100 00 


“ August 25tli — The pulling of the crop was begun A plant was taken 
and examined , weight of entire plant, 62 40 grains , weight of capsules, 
22 50 


PER-CENTAGE COMPOSITION OF STrM 


Water 

In Ercsli Plant 

Drj 

56 64 

Organic matters 

41 97 

96 89 

Ash 

139 

3 11 

Total 

100 00 

100 00 


“Watei in straw of plants as sent to the steeping works, aftei 14 days’ 
exposure to the air in stooks, 12 2 per cent, water in air-dned capsules, 
11 84 per cent, weight of the air-dned Flax, with bolls pioduced on the 
experimental field, 7 770 lb 


COMPOSITION OF THE CHOP 

11 One hundred parts of the ash of the dry straw and capsules had respec- 
tively the following composition 
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Potash 

Vsli of Strur 
20 32 

Of Capsules 
16 38 

Soda 

2 07 

6 25 

Chloride of Sodium 

9 27 

12 98 

Lime 

19 88 

13 95 

Magnesia 

4 05 

3 91 

Oude of Iron 

2 83 

0 38 

Sulphuric Acid 

7 13 

14 51 

Phosphoric Acid 

10 24 

23 26 

Carbonic Acid 

10 72 

6 37 

Silica 

12 80 

0 67 

Total 

99 31 

99 66 


“ Tlie pioportion of nitrogen contained m the straw and capsules were 
ascertained to be as follows, pei cent 

1 In the straw, dried at 212° 0 53 

2 In the capsules or bolls, ditto 1 26 

“ The genei al results of the examination of a specimen of Flax straw taken 
from the experimental crop, are as follow The presence of a volatile oil 
having been indicated, a quantity of the stems of the plant cai efully deprived 
of the seed capsules was distilled with water containing common salt , and 
from the distillate, which was without action on litmus, I obtained an oil of 
a jellow colour Five pounds of the stems affoided about ten grains of this 
oil, which had an agieeable, penetrating odoui, and the distillate of the stems 
suggested the peculm smell which is remarked on entering a room wheie 
Flix is stoi ed The solutions obtained on examination were found to con- 
tain wax , traces of ciiloroph j lie , a peculiar green i esin , a bright bi own gum 
resin, which presented some of the characters of the pnnciple which 
P igenstecher tei med linen, but could not be identified with it , a modification 
of tannic acid which afforded a grey precipitate with pei chloride of iron, but 
was not affected by solutions of isinglass or tartar emetic , gum, not affected 
by solution of boiax or basic silicate of potash , a brown colouring matter, 
albumen , casein , starch , pectin , cellulose , and salts ” 

The lesult of Di Hodges' experiments has been fuithei 
placed in a veiy cleai light by Mi Wilson The object of 
these was to asceitam the lelatire piopoitions of the pioduce 
of Flax, and also the distubution of moigamc mattei in them 
The Flax employed had been steeped in the oidmaiy way, and 
was found to contain 1 73 pei cent of ash Of this, an-dned 
stiaw, 40001b weight, weie taken, which pioduced 


Of dressed fibre 

5001b 

„ fine tow 

132 „ 

,, coarse tow 

192 „ 

Of fibre m all 

8241b 


These pioducts contained 
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In the dressed Flay 4 18 11) of ash 

„ fine tow 2 08 ,, 

„ coarse tow 2 3G „ 

Or, in the whole of tl\e fibre 9 121b of inorganic matter 

So that 59 081b , which the ciop had uithdiaun fiom the 
soil, lemamed m the useless poition, while only 9 121b uerc 
earned off in 821 lb of the diessed fibie and ton 

Analyses of the Flax plant and of the soils m uhicli it is 
giown weie fiist caiefully made by Sn U ICane 3 and after- 
waids by Di Hodges and otlieis They hate been lepcated 
by Messis Mayer aud Biaziei, in the Laboratoiy of the Royal 
College of Chemistiy 1 The localities from which the lattei 
obtained then specimens of Flax, by the aid of Mi A Mai shall, 
of Leeds, weie Estliomaoi Estland, Livonia or Lievland, Cour- 
land, and Lithuania The fiist of these distncts, with the 
second and thud mentioned, are situated on the eastern shoies 
of the Baltic, the fouitli, Lithuania, is the only inland 
countiy 


From tlieir analyses, the following comparatne table was made, from 
which it will he readily seen, m what points the ashes of these dilfeient 
specimens agiee in composition 



Licilantl 

Coin-land 

Lithuanian 

Esthnd 


i 

II 

III 

IV 

Potash 

43 42 

37 14 

3G G1 

23 70 

Soda 

— 

3 74 

3 0G 

8 37 

Lime 

21 35 

25 39 

24 09 

2G41 

Magnesia 

7 79 

7 71 

7 15 

11 74 

Sesquioxide of Iron 

1 15 

1 13 

1 04 

1 02 

Manganese 

— 

trace 

— . 


Chloride of Sodium 



1 94 

3 75 

1 G7 

„ of Potassium 

131 

___ 

_ 


Phosphoric Acid 

10 94 

8 31 

14 30 

15 47 

Sulphuric Acid 

5 GG 

5 89 

3 G5 

4 G4 

Silicic Acid 

8 38 

8 45 

G 05 

4 98 


100 00 

100 00 

100 00 

100 00 


W e also append, m a tabular form, the results of Sir R Kane’s analyses 
of this plant, taken fiom his paper, lead before the Royal Dubhn Society, 
on the 6th of April, 1847 

“ To facilitate comparison, we have re-calculated these analyses after de- 
ducting the carbonic acid 


1 Mr Mayer is now Professor of Chemisln at Madras 
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A 

B 

C 

D 

L 

1 

G 


Courtrai District 

Antwerp District 





A A A 


^ A 






m 

o 

to 

o 

N 

•3 

a 





e 

d 

o 

1 

"as 


_ 


CJ 

m 

CJ 

e 

§ 

s 

a 

d 

fl 

"§3 

•sg 

c 

■2 

To 


a 

H 

« 

£ 


p 

R 

•i 

Potash 

9 69 

30 62 

26 67 

28 62 

21 35 

11 78 

6 60 

Soda 

24 16 

none 

16 88 

0 48 

12 65 

11 82 

6 61 

Lime , 

19 37 

22 04 

22 15 

21 19 

21 30 

14 85 

23 67 

Magnesia 

4 34 

4 45 

4 70 

4 05 

3 50 

9 38 

4 22 

Sesquioxide of Iron 

5 66 

2 03 

1 31 

2 53 

2 74 

a n 

14 10 

Alumina 

0 56 

0 58 

0 86 

>> it 

1 67 

7 32 

ii ii 

Manganese 

trace 

trace 

trace 

it a 

i» a 

a a 

1 12 

Sulphuric Acid 

7 93 

8 33 

8 18 

13 43 

11 22 

3 19 

9 30 

Phosphoric Acid 

14 10 

15 78 

10 66 

12 19 

12 82 

13 05 

7 29 

Silicic Acid 

3 85 

4 54 

3 20 

3 36 

6 18 

25 71 

0 94 

Chloride of Sodium 

10 34 

11 63 

5 49 

14 15 

6 57 

2 90 

26 15 


100 00 

100 00 

100 00 

100 00 

100 00 

100 00 

100 00 


“ On comparing the results of our analyses with those of Sir Kobert Kane, 
we find at once that the general features of both are identical, although, as 
might be expected, discrepancies piesent themselves respecting the individual 
constituents In the ashes, both of the Belgian and of the Kussian specimens, 
v e meet with a very large amount of alkali (nearly 40 pei cent ) the quan- 
tity, too, of phosphoric acid is very considerable (fiom 10 to 15 per cent) 
Our analyses then furnish a further proof that Flax must be classed among 
the most exhausting ciops, for, the amount of valuable nuneial substances 
which we remove from the soil in this plant considerably exceeds the quan- 
tity which is generally exti acted fiom it in the form of wheat or coin 

“From a statement of Mr hi* Adam, 1 it appears that one lood of land 
yields about 12 7 cwt of recently pulled Flax plant If we take this number 
as the basis of calculation, and the average per centage of ash at 3 53 lb , of 
alkalies at 39 58 lb , and of phosphoric acid .at 12 51 lb , we find that a Flax 
crop removes from a rood of land not less than 12 21 lb of alkalies, and 
5 941b of phosphoric acid On the other hand, we have learnt from the 
researches of Mr Way, 2 that a rood of land, which has seived for the cul- 
tivation of wheat, loses (an average taken from a great number of analyses) 
about 7 5 lb of alkali and 6 9 lb of phosphouc acid These figures show 
that the amount of phosphoric acid m the Flax crop closely approaches that 
of the wheat, whilst the latter extracts only about half the quantity of 
alkali which we find in the former Hence, it would appear, that a Flax crop 
is at least as exhausting as a crop of wheat 

“ There is, however, one striking point of dissimilarity between the culti- 
vation of wheat and that of Flax, and we are indebted to Sir Eobei t Kane 
tor having foi the first time brought this point under the notice of the 
farmer in a forcible manner, viz that while the mineral ingredients which 
we remove from our fields in wheat, or cerealia in general, become con- 
stituents of food, and enter in this mannei into a circulation, from which, 
even undei very favoiable cacumstances, they return to the soil only aftei 
the lapse of some time, the woody fibie of Flax, as a necessary pieliminary 

1 ‘ Rojal Agucultural Journal,’ vol vm, p 361 

3 1 Ro\ al Agricultural Journal,’ vol vu, p 593 
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to its being used by mm, is separated to a considerable extent from those 
•veiy mineral substances which me so essential foi its successful giowtli 
This mmeial mattci, when economised m a piopci monnci by the iirmci, 
may be returned to lus field to keep up the ecpiilibiium of its lertility 

“ The vegetation of the Flax pi uit 1 esembles m this 1 expect the gi on th of 
the sugai cane, fiom the cultmc of which, we expect a inatcri d consisting 
entirely of atmosphenc constituents The 11101 game substances taken up by 
the plant aie only lnstiuments used m its pi oduction, which should be as 
caietully prcseited as tools m a manufactory , and will then do farther duty 
in piomoting the eluboiation of futuie ciops ” 

Messis Mayer and Bia/ier then dnected then attention to 
the soils upon which the dilfeient specimens of Flax had been 
giown, samples of at Inch, tlnough the kindness of Mi Marshall, 
had likewise been foiwaidcd to Di Hoffman These soils all 
gave a biowmsh coloui to boiling watci, owing to a poition of 
the oiganic mattei being soluble m that menstiuum 

From then canons analyses, Messrs May ci andBra/ici obtain, by ealeu 
lation, the following amounts of constituents of 100 pails in the soils 



Licit nul 

Courlnml 

I ltlunnn 

1 stl nut 

Potash 

0 5011 

0 3211 

0 5 1Gb 

0 372G 

Soda 

— 

0 1320 

0 0152 

0 0180 

Lime 

0 3751 

0 781G 

0 19S0 

0 7955 

Magnesia 

0 200G 

0 1301 

0 1805 

0 3G19 

Alumina 

1 1919 

1 8731 

2 1 118 

2 0102 

Sexquioxide of Iron 

1 807G 

2 37G7 

3 1900 

2 0200 

Manganese 

trace 

trace 

trace 

trace 

Chloride of Sodium 

0 0455 

0 0217 

0 0121 

0 0790 

Sulphuric Acid 

0 1539 

0 0880 

0 120G 

0 1G18 

Phosphoric Acid 

0 1399 

0 0538 

0 0S05 

0 1597 

Organic matter 

1 717G 

-1 0300 

1 3112 

1 8030 

Insoluble residue alter deduct- "1 
mg organic mattci J 

91 0G31 

88 4872 

83 1721 

88 23G1 


100 19GG 

99 301G 

99 GG19 

99 1087 


The insoluble residue constituting the greatei poi tion of the soil, w as 
fused with caibonate of potash Upon calculation, they yielded the following 
lesults per cent 



LlCX l'llid 

Cmirlaml 

Littm uiia 

Lstliiml 

Lime 

traces 

1 8727 

0 8778 

2 0120 

Alumina 

11 G270 

G 1115 

2 2452 

5 7519 

Sesqmoxtde of Iron 

traces 

tiaccs 

traces 

traces 

Phosphoric Acid 

traces 

traces 

none 

trices 

Silicic Acid 

79 3424 

81 5000 

85 0938 

80 5G70 


90 9G94 

92 G224 

88 21G8 

88 3345 


In all the foui soils, they found, compai atively speaking, considerable 
quantities of alkali, especially potash, and also of phosplionc acid They 
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closely resemble tlie Belgian soils analysed by Sir Robert Kane, as may be 
seen from the tables which they bon ow from Sir Robert’s paper 



Hecstert 

EscamafBes 

Hamme Zog 

Not named 

Holland 

Potassa 

0 160 

0 123 

0 068 

0 151 

0 583 

Soda 

0 298 

0146 

0 110 

0 206 

0 306 

Lime 

0 357 

0 227 

0 481 

0 366 1 

3 043 

Magnesia 

0 202 

0 153 

0 140 

0 142 

0 105 

Alumina 

2 102 

1 383 

0 125 

0 988 

5 626 

Sevquioxide of Iron 

3 298 

1 663 

1 202 

1 543 

6 047 

Manganese 

trace 

trace 

a trace 

no trace 

trace 

Chloride of Sodium 

0 017 

0 030 

0 067 

0 009 

0 023 

Sulphuric Acid 

0 025 

0 017 

0 013 

0 026 

0 023 

Phosphoric Acid 

0 121 

0 152 

0 064 

0 193 

0 159 

Organic matter not") 






druen off at 100° k 

3 123 

2 361 

4 209 

3 672 

5 841 

per cent j 






Clay 

14 920 

9 280 

5 760 

4 400 

17 080 

Sand 

75 080 

84 065 

86 797 

88 385 

60 947 


99 703 

99 600 

99 975 

100 081 

99 783 


In conclusion, the authors express their warmest thanks to Dr Hofmann 
for Ins instruction and valuable advice during the prosecution of these 
analyses (c the details m the ‘ Pioceedmgs’ of Chemical Society ) 

That we may have a complete new of wliat is lequned in 
soils foi the successful cultuie of Flax, we adduce Sn R 
Kane J s analyses of tlnee Irish soils and one Belgian, fiom the 
lepoit of the Flax Impiovement Society of Ii eland The Irish 
soils, as descnbed by Mi M f Adam, weie fiom the counties 
of Loudondeny and Tyione, and weie consideied veiy good 
foi Flax The Belgian was fiom Duffel, m the pionnce of 
Antneip, and may be tahen as lepiesentmg a thnd-iate class 
of Flax soil in that countiy, lequning much manure, but pio- 
ducing good ciops The huge propoition of sand and the little 
moisture in this last, deseive notice 


Silica and Siliceous Sand 
0\idc of Iron 
Alumina 

Basic Phosphate of Iron 
Carbonate of Lime 

Magnesia, Alkalies, and Sulphuric and 
Muriatic Acids 

Organic matter', vitli Nitrogen 
M atcr 


In'll No 1 

In'li, No 2 

Irish No S 

Belgian 

73 72 

69 41 

64 93 

92 78 

5 51 

5 29 

5 64 

0 66 

6 65 

5 70 

8 97 

1 11 

0 06 

0 25 

0 31 

0 21 

1 00 

0 53 

1 67 

0 35 

0 32 

0 25 

0 45 

0 12 

4 86 

6 67 

9 41 

2 74 

7 57 

11 4S 

S 62 

2 03 

OD 7 S 

99 7S 

100 00 

100 00 
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The importance of Flax cultuie being admitted, we may 
devote a few woids to the objections which are usually alleged 
against it These chiefly consist of the opinions entertained 
lespectmg the exhausting natuie of a Flax ciop This is 
ceitamly true, wlieie everything is taken fiom the soil and 
nothing returned to it, but the elementary principles of which 
both cotton and fibre, as well as sugai, consist, are now known 
to be obtained almost entirety from the atmospheie There- 
fore, by taking away only the cotton, the flax, 01 the sugai, 
and returning all the otliei parts of the plant to the soil, these 
pioducts will impoveiish the soil as little as it is possible foi 
any cultuie to do This, as far as Flax is concerned, may be 
effected by some of the impioved methods of piepaung the 
fibie, and by feeding cattle on the oil- cake of the seeds, and 
thus letuinmg all the othei constituents which had been taken 
from the soil Mi Nichols obseives that " eveiy faimei will 
be enabled, by applying the seed of his Flax ciop to that pui- 
pose, to obtain a supply of the uchest manuie, which, with the 
offal separated fiom the fibie m couise of piepaiation, will 
seive to renovate the soil and secuie its undiminished feitility }> 
This we find fully pioved by the foiegoing and othei 
analyses of the different paits of the plant, and of the soil m 
which it has been giown, as well as of the pioducts obtained 
m the impioved steeping and preparation of the fibre 

The analyses of Mayei and Biaziei couespond closely with 
those made by Sn R Kane, of specimens of Belgian Flax , and 
their conclusions also coincide with Ins that, while the mineial 
ingiedients which we remove fiom oui fields m Wheat, 
become constituents of food, the woody fibie of Flax is 
sepaiated fiom those veiy mineial substances which are so 
essential foi its successful growth, and they foicibly obseive 
that "the inoiganic substances taken up by the plant, aie 
only mstiuments m the production of Flax, which should be 
as carefully pieseived as tools m a manufactoiy, and will then 
do fuitliei duty in promoting the elaboiation of futuie ciops ” 
Climate One of the most important considerations m at- 
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tempting the culture of Flax in new situations or countries is 
that of climate, though one that is very frequently neglected 
On this subject. Mi M f Adam lias made some veiy just obsei- 
vations, which we shall afteiwaids have occasion to lefei to 
He observes that though the climate of the Bntish Isles is well 
adapted to the giowth of this plant, those districts which 
possess the most equable temperature will be found the most 
suitable A legular supply of genial moistuie in spnng, with- 
out an excess of wet m autumn, is most favoiable Oui climate 
is bettei adapted to Flax, m some lespects, than that of Bel- 
gium, since the severe dioughts which frequently occur theie 
in spnng often destroy the ciop If, aftei springing to the 
height of two or thiee inches, a long continuance of drought 
should occui, with a hot sun, the heat paiehes up the eaitli, as 
the delicate leaves of the plant aie unable to exclude the 
scotching lays fxom the surface soil, and the loots hare not 
penetiated sufficiently deep to secuie a supply of moistuie 
“Flax is then in the most critical state, the plant dioops, 
turns a whitish yellow, and, if the di ought continue long, dies 
on and tiacts of land In such a case Flax may be beneficially 
wateied, and a legulai watei-cait mil go ovei an acie 
a day ” 

When the plant acqunes a sufficient height to thoroughly 
covei the giound, dry weatliei becomes compaiatively harmless, 
but occasional gentle showeis aie very needful to pioduce a 
legulai and vigoious giouth “In fact, a slow, steady growth, 
fiom the gei ruinating of the seed to the matunty of the plant, 
is lequisite foi the quality and yield of fibie Hence it is 
found that in countnes approaching the noithern limits of the 
tempeiate zone, the short, hot summeis induce too lapid giowth, 
and, although the quantity of fibie pioduced is piettv large, it 
is ne\ei of a fine leed This is stiongly exemplified by Russia, 
as, out of an expoit frequently leaching 40,000 to 50,000 tons 
per annum, none sells liighei than £48, vlreieas, m Belgium 
and Holland, the puce often leaches £150 and £180 per ton ” 
The best samples of Bntish Flax sell foi £65 to £70 per ton, 
or ei en £85 per ton 

“Foi the same leason, insulai climates oi long lines of coast, 
uhose position msuies a moie equable tempeiature and con- 
tinued supply of moistuie fiom spnng till autumn, are found 
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to pxoduce the best Flax In such the plant spnngs up to a 
height of tlmty oi foity inches, m a stiaiglit, slendei stem, m ith 
few 01 no blanches, and only two or tlnee seed-vessels to each 
stalk ” Thick sowing produces the same cflcct 

So, also, Mi Nichol “Flax v. ill bcai a good deal of mois- 
ture, and, m fact, tlmves best m a moist climate Hence the 
peculiar suitableness ot England foi its grow tli , oui climate 
being geneially moic humid than that of the Continent, 
especially m the Western counties Indeed, long-continued 
diought is the chief enemy the flax-giow ei has to diead ” 
(P 417) 

The hot summeis of Russia and Egypt cause a diyness and 
buttleness of fibie, and pi event its letaimng that elasticity, 
pliancy, and oiliness w Inch chaiactcnse the Flaxes of Belgium, 
Holland, and Ii eland 

“In Egypt, though the plant attains gieat luxuriance in the 
uch alluvial soil of the Nile, yet the fibie does not attain fine- 
ness and softness, and, notwithstanding the effoits made to im- 
piove the cultuie and piepaiation, its value has not exceeded 
J644 per ton ” 

Cidtxne In connection with the climate we may notice 
peculianties of cultuie in diffcient countnes 

“In Elaudeis a gieat vanety of ciops aic laiscd, the faims 
being foi the most pait small the ma 30 iity vaiying fiom eight 
oi ten to twenty and tlmty acies” (p 418) “Eieiy Belgian 
faimei, whethei laige oi small, glows Flax sufficient to keep 
himself and lus people employed when not at w r oik on the 
land ” 

The cultivation of Flax m Flandeis is conducted with the 
gieatest caie The giound is well ploughed, l oiled, ciniclied 
with liquid manuie, lianowed, and when the seed is sown 
again lianowed m with a light hanow, and the suiface lolled 
The fields wdien thus accuiately piepaied display an extieme 
degree of neatness and smoothness The liquid manuie is 
prepaied with considerable caie It consists of the mine of 
cattle m which lape-cake has been dissolved, and m which the 
cleansings of pi ivies fiom the neighbouiing towns and villages 
have been mixed, and is collected in subtenanean vaults of 
buck woik About 2800 gallons (beei measuie) aie allowed to 
the English acie 



CULTURE IN RUSSIA DIRECTIONS POR CULTURE 355 


In Russia the Flax. is cultivated with less caie, and without 
any maniue in the Ukiame The time of sowing is fiom the 
25th of May to the 10th of June, and that of leaping, fiom the 
end of August to the end of Septembei The Flax. is about 
foui months m a state of vegetation 

The duections foi cultuie which, howevei, aie most desnable 
foi us to notice, aie those which have been diawn up with so 
much caie foi the guidance of cultivatois m Ii eland We, 
theiefoie, lepnnt, in full, the 

DIRECTIONS TOR THE TROPER M1NAGEMENT Or THE ELAN. CROP, 
COVIPILED BY THE COVIWITTEE OT THE ROIAL SOCIETY I OR 
THE PROMOTION AND IMPROVEMENT Or TIIE GROWTH OP 
TLAX IN IREEVND 

The following duections Inve been carefully arranged fiom the mass 
of infoimation obtained by the Society and their agncultunsts, during then 
ten yeais’ expencnce in the linpioved system of management 

Soil and Rotation — By attention and caieful cultivation, good Flax may 
be grown on vai ious soils, but some are much bettei adapted foi it than 
otheis The best is a sound, diy, deep loam, w ith a clay subsoil It is v eiy 
desnable that the Land should be properly diained and subsoiled , as, when 
it is satui ited with either undergiound oi surface watei, good Flax cannot 
be expected 

Without method there cannot be success Difleient soils requne a 
difFeience of rotation In the best soils of Flandeis, Fli\ is giown in the 
third year of a seven-course lotation, or the fifth year of a ten-couise 
rotation 

It is not consideied geneially advisable to grow Flax moi e frequently 
than once in ten j ears , not because it exhausts the land moie than any 
othei ci ops, but because good Flax cannot be had, at shoit mteivals, on 
the same soil 1 In Belgium it mvainbly follows a corn cu op — geneially 
oats, and in this countiy , wheie oats is such a usual crop, the same system 
might be profitably puisued but it must be understood, that it is only 
after oats following a gieen ciop oi old lea, and nev er aftei two or three 
succeeding ciops of oats — which bad pnctice still pievails m some distucts 
It is a veiy geneial erroi among faimeis, to considei it necessary that Flax 

1 The following rotation, winch would bring I’lax once in ten vears, has been pro- 
posed — First year, potatoes , second, barley , laid dow n with grasses , third y ear, 
cut for soiling , fourth j ear, pasture , fifth y ear, flax , or the one half might be better 
in flax, the other in oats, so that, with the letuin of the rotation, which would hem 
five years, the flax could be put on the ground which, in the last rotatorj course, 
was under corn, throwing a range of ten y ears between the flax ciops coming into 
the same ground 

A gentleman of much piactical knowledge recommends the following as being 
the most profitable — I Oats after the grass ai d clover 2 Flax pulled in August , 
then ploughed and liaiiowed in with twoewt guano and two cwt gypsum, then 
sown with lape 3 Potatoes or turnips, well manured 4 Wheat, sow n in spring, 
w ith clover and ry egrass 5 Hav and clover 6 Grazing 7 Oats 8 Flax and 
winter vetches , guano, as before mentioned 9 Turnips, well manuied 10 Bai- 
ley, sown with ryegrass and clover 11 Clovei and hay 12 Grazing 13 Oats 
should follow a potato ci op Except on veiy pool soils, a better ci op will 
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be pioduced after gram, and the double benefit of the grain and Flax 
secured If old lea be bioken up, and potatoes planted, followed by a gram 
ci op, a very fine crop of Flax may be obtained in the ensuing yeai 

Preparation of the Soil — One of the points of the gieatest importance in 
the cultuie of Flax, is by thorougli-diaining, and by caieful and repeated 
cleansing of the land from weeds, to place it m the finest, deepest, and clean- 
est state This will make room for the roots to penetrate, which they will 
often do to a depth equal to one half the length of the stem above 
ground (Sometimes twenty to thirty inches ) 

After wheat, one ploughing may be sufficient, on light fi mble loam, but 
two aic better, and, on stifi soils, three are advisable — one immediately 
after haivest, acioss the ridges, and two in spring, so ns to be ready for 
sowing m the fiist or second week of April Much will, of couise, depend 
on the natuie of the soil, and the knowledge and experience of the fanner 
The land should be so diained and subsoilcd, that it can be sown m flats, 
which will give more evenly and much better ci ops Subsoiling should not 
be done at a less interval than two y eais piior to the Flax crop This gives 
the land time to consolidate But, until the sy stem of thorough-di aining be 
geneial, it will be necessary, aftei oats, to plough eaily in autumn, to the 
depth of six 01 eight inches Throw theland into ndges, that it may lecene 
the fiost and air , and make surface dimns to cany off the rams of winter 
Plough again m spnng, three or four inches deep, so as to piesene the 
winter suiface for the loots of the Flax The spring ploughing should be 
given some time before sowing, to allow any seeds of w eeds in the land to 
vegetate, and the hai rowing in of the Flax seed will kill them, and save a 
great deal of after w ceding Following the last borrowing, it is necessary 
to 10II, to give an even surface and consolidate the land, bi caking this up 
again with a shoi t-tootlied or seed harrow, before sowing, which should be 
up and down, not across the ndges or anglcwise 

Seed — The seed best adapted for the generality of soils is Riga, although 
Dutch has been used in many districts of countiy, foi a senes of y eais, with 
perfect success Amencan seed does not genei ally suit well, as it is apt to 
produce a coarse, bianchy stem If used, it should be on deep, loamy soils 
In buying seed, select it plump, shining, and heavy, and of the bestbiands, 
from a respectable mei chant Sift it clenr of all the seeds of w eeds, w Inch 
will save a great deal of aftei trouble, when the ciop is gi owing This may 
be done by fanners, and through a wn e sieve, twelve bais to the inch 
Home-saved seed lias produced such excellent crops, of late, th it it is 
stiongly recommended that every farmei should only sow, each year, as 
much foieign seed as would pioduce a sufficient quantity for Ins Flax crop 
of the following season 1 The tliiiinei poi tion of the ci op w ould be the best 
for this purpose, as, when Flax grows tlnn, it produces much seed This 
plan, besides the saving effected in the price of foieign sowing seed, would 
effectually secure the farmei fiom any danger of loss from fraudulently 
made up seed It will be best, m most cases, to use the seed which is saved 
from this, m the following year, foi feeding, oi to sell it foi the oil mills, 
although it often produces good ciops 

Sowing — The piopoition of seed may be stated at tlnee and a half lmpe- 
nal bushels to the Irish or plantation acre, and so on, m propoition to the 
Scotch or Cunningham, and the English or statute acre It is bettei to sow 
too thick than too thin, as, with thick sowing the stem glows tall and 
straight, with only one or two seed-capsules at the top, and the fibi e is found 
greatly superior, m fineness and length, to that produced fi om thin sown 
Flax, which grows coarse, and branches out, pi oduces much seed, but a v ery 

The produce of seed averages about twelve bushels the statute acie r so that the 
seed saved off one statute acre would sow about five 
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inferior quality of fibre The ground being pulverized and well cleaned, 
roll and sow If it bas been laid off without ridges, it should be marked off 
m divisions, eight to ten feet broad, in order to give an equable supply 
of seed, After sou ing, cox er it with a seed hai 1 ow, going twice ox ei it — 
once up and down, and once acioss 01 anglcavise — as this makes it more 
equally spread, and aaoids the small drills made bj the teeth of the hanoav 
Finish with the roller, which will leave the seed coa ered about an inch — the 
proper depth The ndges should be very little raised in the centie, avhen 
the giound is leady foi the seed, otheravise the crop avill not ripen evenly, 
and, avhen land is pi operly drained, there should be no ridges The soaring 
of clover and glass seeds along aaith the Flax is not advised, when it can 
be conveniently aaoided, as these plants always injuie the root ends of the 
Flax But canots may be sown, in suitable soils, in dulls, so that the pei- 
son pulling the Flax ma} r step ovei the ioavs, avhich may be aftcravaids hoed 
and cleaned, and should haae some liquid manuie A stolen crop of rape 
01 winter a etches, or of turnips of the stone or Norfolk globe a aneties, may 
be taken, aftei the Flax is pulled Bolling the ground aftei sowing is aeiy 
advisable, care being taken not to roll aa hen the ground is so aa et that the 
earth adheres to the 1 oiler 

Manure for the Flax Crop — Becent chemical investigations have shown 
that the fibre of Flax does abstract fiom the soil ceitam matters, although 
not m so large a proportion as seveial other commonly cultivated crops 
To supply to the soil all the matters ax Inch the entire plant requires, so as 
to leave the land m the same state of fei tility as before, the following com- 
pound has been proposed as a manure, avhich may be sown broadcast on the 
land, prior to the last harrowing before sou mg the Flax seed 


FOR A STATUTE ACRF OT CAM) 

Muriate of Potash, 30 lb , 

Chloride of Sodium (common salt), 28 lb , 

Burned Gypsum, pondered, 34 lb , 

Bone Dust, 54 lb , 

Sulphate of Magnesia (Epsom salts), 50 lb , 


s d 

cost about 2 0 

,, 0 3 

,, 0 0 

„ 3 3 

„ 4 0 


10 0 

[Oil cake of tape, camehne, and colza, applied eithei dry or with urme, are 
also recommended as manures ] 

Weeding — If caie has been paid to cleaning the seed and the soil, few 
weeds will appear , but if there be any, they must be carefully pulled It is 
done in Belgium by women and children, who, with coarse cloths round their 
knees, creep along on all-fours This injures the young plant less than 
walking over it (which, if done, should be by pei sons whose shoes are not 
filled with nails) They should woik, also, tacmg the wind, so that the 
plants laid flat by the pressuie may be blown up again, or thus be assisted 
to regain their upright position The tender plant, pi essed one way, soon re- 
covers , but if twisted or flattened by caieless weeders, it seldom uses again 

Pulling — The time when Flax should be pulled is a point of much nicety 
to determine The fibre is in the best state before the seed is quite upe 
If pulled too soon, although the fibre is fine, the great waste m scutching 
and hackling renders it unprofitable , and, if pulled too late, the additional 
weight does not compensate foi the coarseness of the fibre It may be 
stated, that the best time loi pulling is, when the seeds aie beginning to 
change from a green to a pale brown coloui, and the stalk to become yellow 
for about two thirds of its height from the ground When any of the crop 
is lying, and suffering fiom wet, it should be pulled as soon as possible, and 
kept by itself So long as the giound is undiamed, and imperfectly levelled 
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befoie sowing, the Flax will be found of different lengths In such cases, 
pull each length scpai a tel) , and steep m separate pools, or beep it separate 
m the same pool Wlieic there is much second giowtli, the Flax should be 
caught by the pullci just undeineath the bolls, which will leaic the short 
stalks behind if the latter be few, it is best not to pull them at all, ns the 
loss from mixture and discoloiation bj weeds would counterbalance the 
piolit If the ground has been thoiough-diained, and laid out eicnl), the 
Flax will be all of the same length It is most essential to take time and 
care to keep the Flax even, like a brush, at the loot ends This inci eases 
the a nine to the spinner, and, of course, to the giowei, who will be amply 
lcpaid, b) an additional puce, foi his extia tionble Let the handfuls of 
pulled Flax be laid across each otlici diagon ill), to be read) for the — 
Ihppling , which should be earned on at the same time, and in the same 
field, with the pulling If the only nd\ outage to be domed from uppling 
was the compaiatnc case with which nppled Flax is handled, the practice 
ouo-lit alw a) s to be adopted , but, besides this, the seed is a most % aluable 
part of the crop , being w 01 tli, if sold foi the oil null, £3 per aci e, and if used 
foi feeding stock of all kinds, at least £4 per icie The apparatus is aery 
simple The npple consists of a rov of iron teeth screwed into a block of 
wood This can be piocuicd m Belfast, or may be made by an) handy 
blacksmith It is to be taken to the field, w here the Flax is being pulled, and 
scieweel down to the ccntie of a nine-feet plank, resting on two stools The 
ripplers mil) eitliei stand oi sit astride at opposite ends The) should be at 
such a distance fiom the comb, as to peimit of then sti iking it properl) and 
alternately A winnowing sheet must be placed undci them, to rccene the 
bolls as they aie rippled oil , and then the) aie read) to iccenc the Flax 
just pulled, the handfuls being placed dngomll), and bound up in a sheaf 
The sheaf is laid down at the light hand of the upplci, and untied lie 
takes a handful with one hand, about six inches fiom the root, and a little 
nearei the top, w ith the otlici He spicads the top of the handful like a fan, 
diaws the one half of it through the comb, and the otliei half past the side , 
and, by half a tui n of the wrist, the same opei ation is i epcated w ith the rest 
of the bunch Some, howeaei, piefei rippling without turning the hand, 
giving the Flax one oi two pulls thiough, accoiduig to the quantit) of bolls 
The Flav can often be rippled, without being passed more than once through 
the comb lie then lajs the handfuls down at his leftside, each handful 
ciossing the otlici, when the sheaf shall be carefully tied up and lemoaed 
The object of crossing the handfuls so caiefully, aitei uppling, when tying 
up the beets foi the steep, is, that they will pait ficely fiom each otliei, 
when they are taken to spiead out on the glass, and not intei loch, and be 
put out of then even oidei, as would otlici wise be the case If the weathei 
be dry, the bolls should be kept m the field, spiead on winnow -cloths, or 
other conti ivance for diymg, and, if turned fiom time to time, they will win 
Passing the bolls first thiough a coaise uddle, and afteiwaids through 
fanners, to remove stiaws and leaves, will facilitate the dr) mg If the 
weather be moist, they should be taken in-doors, and spiead out thinly and 
evenly on a bain floor or on a loft, leaving windows and doois open, to 
allow a thorough cunent of air, and tui ned tw ice a day When neai ly dry, 
they may be taken to a coin kiln (taking care not to iaise it aboae summer 
heat), and carefully turned, until no moistuie lemams By the aboie plan 
of sloiv drying, the seed has time to imbibe all the juices that remain in the 
husk, and to become peifectly upe If it be taken at once from the field, 
and dned hurnedly on the kiln, these juices will be burned up, and the seed 
will become shuvelled and parched, little nutritious matter remaining In 
fine seasons, the bolls should always be dried in the open an , the seed 
thrashed out, and the heaviest and plumpest used for sowing oi crushing 
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The light seeds and chaff form most wholesome and nutritious feeding for 
cattle Flax ought not to be allowed to stand m the field, if possible, even 
the second day, it should be rippled as soon as pulled, and earned to the 
watei as soon as possible, that it may not harden 

Though immediate rippling is thus lecommended as the general practice, 
it may not be convenient in all situations to adopt it AVe, theiefoie, add 
directions foi stoolang from other authois 

“Flax is always pulled up by the loots these handfuls are usually laid 
aci oss each other, and subsequently bound up into small sheaves , these are 
set up m cnculai stooks, the butts of each being spread out as much as 
possible, to allow the air to haae free access to them theie they lemain 
until sufiiciently dried , they are then eithei stacked m the field or at the 
homestead, or the seed is separated at once, and then mei ely the stem 01 
straw stacked ” (Wilson ) “ The drying must be sufficient to prevent their 

heating They must then be tied up m small sheaves or beets, and then 
carted home ” (Nichol ) 

“ Many different modes, both of stacking and separating the seeds, exist 
probably, the cheapest and most efficient is to pass the straw thiough plain 
rolleis, which ciush the capsule and let the straw pass thiough uninjured ” 
(Wilson ) ‘ The seed is sepal ated from the capsule, 01 ‘ boll,’ by winnowing, 

and the stiaw remains to be stacked in the usual way ” (Nichol ) 

Undei favoi able cncumstances we may expect an average crop to produce 
from 30 cwt to 40cwt of straw, and 12 to 16 bushels of seed, to the acre 

GENERAL OBSERVATIONS ON CULTURE OP PLAX 

Fiorn these vanous details lespectrag the cult uie of Flax m 
the localities wlieie it succeeds best oi is most extensively 
cultivated, we become acquainted with the points requiting 
most attention We learn that though one of the ciops 
occupying a shortei time than most otheis, it is, like these, 
liable to failuie, and fiom causes olten beyond oui conti ol 
Of these, the most impoitant appeals to be climate, as, of this, 
the tempeiatuie should be modeiate, and the moistuie, though 
not excessive, yet abundant and continuous, except at the penod 
of gatheung the ciop We also learn that though sandy 
loams and alluvial soils appeal best suited to its cultivation, 
which watei may peimeate and the roots spiead thiough it 
m eveiy duection , yet the soil ought to be able to letam mois- 
tuie sufficiently to benefit the plant, and not let it run off at 
once, as some open soils do Manuie m many soils is useful , but 
in otheis, oi when a laige quantity is applied, the Flax is apt 
to glow coaise Then it will not yield a fine fibie, and is apt 
to be lost fiom the weakness of the stem Hence, it seems to 
succeed best after a com ciop which has been manured, or on 
lecently tuined-up giound The soil lequnes to be well tilled, 
and brought to a level, in oidei that the Flax plants may all 
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glow of tlie same length In Gieat Britain and Ireland drain- 
ing is most impoitant, but m India, facilities for migation will 
be not less so It ought to be fieed fiom weeds as much as 
possible , andtheie is no feai of the land becoming exhausted, if 
the modem methods of cultuie and of piepaiation aie adopted 

In selecting seed, consideiable caie is necessaiy, though, 
perhaps, too much importance is attached to foieign seed 1 
The intei change of seed is useful foi all ciops, and, theiefoie, 
is no doubt beneficial foi Flax , but it is a question whetliei 
it should be earned to the extieme extent of always using 
foieign seed, 01 limited to only using it occasionally Some 
piefei Riga seed , others, that which has been obtained as the 
fiist ciop fiom such seed Dutch seed is prefened by others, 
especially foi heavy soils Amencan seed is not geneially ap- 
pioved of m this countiy, but it has succeeded well m India 

Excellent crops have been giown m Iielaud, fiom seed saved 
fiom the Russian, audit is lecommended by Mi MfAdam and 
otlieis, that enough of the foieign seed should be pioduced 
annually, to laise seed foi sowing the crop of the following 
year In Norfolk and Essex, Flax has been giown yeai after 
year fiom seed produced m the countiy, and good ciops have 
continued to be obtained Mi Nichol says that the seed 
may be either liome-giown 01 foieign Flax equally good 
being laised fiom both, but an occasional use of Dutch, 
Belgian, 01 Riga is lecommended as affoidmg the completest 
change, but that the seed “ giown in England appeals to be 
the best, both fiom its great weight and fieedom from weeds ” 

Eaily sowing is especially lecommended, and Mi Wilson 
consideis that even autumn sowing might be suitable in some 
localities , but the time of sowing must, of course, depend 
entnely on the season which is to follow foi the giowtli of the 
ci op, and must be veiy different in Egypt from what it is m 

Riga seed is imported in barrels, containing 3| busliels, and colored with a 
coarse linen bag The barrels are branded in Russia by officers named hi aclers, u ho 
classify the seed, as it arrives from the interior, under the terms “sowing seed,” 
“rejected sowing seed,” and “crushing seed ” But, notwithstanding this, Riga seed 
usuallv contains from 15 to 20 per cent of tlie seeds of weeds, and theiefoie requires 
to be carefully sifted Dutch seed is seldom adulterated It comes in old \une- 
liogsheads, containing 7 bushels each 

Riga seed varies in price from 7s to 16$ pci bushel , and Dutch from 7s to 13s 6rf 
per bushel (WAdnm ) 
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Ii eland By sowing eaily, that is, in the lattei end of Maich 
01 the beginning of Apiil, the ciop might be gatheied m befoie 
the legulai com harvest in England But anothei advantage 
is, that eaily sowing is followed by slow and steady giowth, 
which. is indispensable foi obtaining a fine fibie Latei in the 
season, vegetation is moie rapid, the fibie glows moie quickly, 
and has not time to fine and mellow The fineness of fibie, 
howevei, depends also upon the piopoition of seed which is 
employed Fiona two to tlnee bushels pei acie the lattei 
foi fine fibie, and the foimei foi medium qualitj 1, of fibie, 
theiefoie, 2 ~ bushels, 01 about 1301b of clean seed is a fan 
aveiage to the English oi statute acie, but if tlie ciop of seed 
is the puncipal object, then siv pecks pei acie is sufficient 

The time of pulling is, of couise, a subject of the gieatest 
lmpoitance, as, if pulled too eaily the fibie will be flimsy, and 
if too late, it will be coaise If the object is to obtain veiy 
fine fibie, then the ciop is pulled befoie the seed is quite npe, 
and the seed should then be taken off by npphng As long 
as the seed is m the husk it continues to upen, but if good 
seed is lequued foi futuie sowings, it should be giowm foi this 
pui pose, and allowed to upen fully In the duections of the lush 
Flax Impiovement Society, it is stiongly lecommended to sepa- 
late the seeds immediately fiom the stems, and thus to piesene a 
poihon of the ciop, which, m many places, is now unnecessanly 
U'asted According to ancient custom, the plants should then 
be steeped foi a longer oi shoitei penod, but often the foimei, 
to the manifest detumeut of the fibie This may all be avoided, 
eithei by stacking the dned Flax stems until some comenient 
time, oi adopting some of the impioved methods foi sepaiatmg 
the fibie 

With a few obseivations on the piopoitions of the diffeient 
paits of the ciop obtainable pei acie, and the piobable piofits 
of the cultuie, we may pioceed to apply the mfoimation which 
we have collected to India, and asceilam what aie the piospects 
of success m the diffeient paits of that wode-spiead temtoiy 


11 
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]Mi In icliols gucs <in estimate of the \alue to the giowci of 
mi acic of Flax, obsemng that, “although am such estimate 
must at best be unccitain, depending as it does upon i unable 
contingencies, it mat nctcithclcss not be without its use in 
this place 

“The pioducc of Fla\ pei acic, undei a good system of cul- 
tnation, is gcnciallv found to he fiom 40 to *»() stone although 
60 stone is not nnficquenth obtained, and this quantiti lias, 
in setcial instances, been giown m 2s oi folk within the hist feu 
seals Foitv stone pei acic nnu, thciefoic, I tlnnh, he 
assumed as a safe aieiagc The juice foi 1 la\ of at tinge 
quality may fanly he taken at 7s ( xl pei stone of 1 1 lh , hut 
that of the hnci qualities is much lngliei The gcncial }icld 
of seed pei acic is fiom 16 to 21 bushels, but it soinetinies 
uses to 30 bushels — and 20 bushels nnu , thciefoic, be taken 
as a model ate as ci age The pi ice of Linseed tancs fiom Ss 
to 10s pei bushel foi the finest soits foi sou mg, to Gs and 7s 
foi the common kind, such as is used foi ciusliing and cattle 
feeding, 7s pci bushel mav, thciefoic, be assumed as a fan 
aveiage Against these estimations must be placed the lent of 
the land, and the chaige of cultnation and picpaung the fibic 
foi maiket The amount foi an acic of Flax mil then stand 
as follows 


lir!' 

Rent, i ates, and liscs 1 10 0 

21 bushels of seed, it 9s 1 2 G 

Tillage 1 o 0 

Pulling, steeping, &c 1 10 0 

Beetling 20 bushels of seed, 

at Is , and re-ts u\g the flax 10 0 

Breaking and scutching 40 si , 
at 2s pci stone i 0 0 


£10 2 G 



t 

s 

(1 

10 stone of fln\, at “s G if 

1"> 

0 

0 

20 bushels of seed, at 7 a 

7 

0 

0 

Clnfi, refuse. Has, and tow 


10 

0 


22 

10 

0 

Deduct outlas 

10 

o 

G 


Leasing a balance m fisourof 
the grower, of £12 7 G 


“Making eveiy allowance,” Mi Nichols concludes, “foi 
uufavoiable seasons, and the othei contingencies to winch Flax 
gi owing, in common with all othei agiieultuial opeiations, is 
subject, a piofit of £10 or £12 pei acie may, I tlnnk, be 
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reasonably expected by the giowei of Flax, provided be attends 
propei ly to the business, and makes the most of the fibie and 
the seed ” 

Mi Nichols, liowevei, lefeis also to an account published 
by Mi S Diuce, of Ensliam, neai Oxfoid, who gives £8 as the 
late of piofit But, as Mi Nichols obseives, he only obtained 
23 stone pei acie, and his Flax was evidently of mfeuoi 
quality, as it sold foi only about 5s pei stone 

Accoiding to some accounts, about 800 lb pei acie is some- 
times obtained m Great Biitam In the United States, 400 lb 
of good cleai Flax, and 8 oi 10 bushels of seed, aie consideied 
a medium ciop 

Mi M f Adam has given tvo estimates No 1 being foi an 
acie, sown thinly, with a view to having a laige pioduce of 
seed, which necessitates a coaiser description of fibie, and 
No 2 being sown moie thickly, pioducing less seed, but a finei 
fibie The expenses of the culture and piepaiation of both aie 
about £9 The fust (No 1) is expected to yield 38 stone of 
Eiax (16 lb each), at 6s 6d , 18 bushels of seed, at 6s 6 d , 
and 50 bushels of husks, at 4 d , yielding a piofit of £10 
No 2 is expected to yield 30 stone of Flax, at 9s Gd , 
10 bushels of seed, at 6s 6<2 , husks, 8s , yielding a piofit of 
£8 14s Gd but the value of the Flax may leach as high as 
15s, oi even 20s Mi M f Adam obseives that “the piofits aie 
usually pietty equal, whethei the Flax be giown piimanly foi 
seed or foi fibie, the gieatei pioduce m the fiist case of seed, 
and the liighei lalue of the diessed Flax m the second, main- 
tain a just equilibrium ” 


REPORT ON THE CULTURE Or FLAX IN INDIA 

“India having, at least, foi centunes giown the Flax plant, 
on account of the oil yielded by its seeds (Linseed), the 
countiy has lery natuially been looked to as a souice of Flax 
fibie, the supply of which is so gieatly diminished by the ivai 
with Russia 1 The Belfast Charabei observe, that “ as India 
annually expoits neailv 100,000 quaiteis of seed to Gieat 
Butam and Ii eland, it has been calculated that the plants 

1 The following formed the substance of a Report prepared la the Author, m 
August, 1854, and is printed nearh as it was written 
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which pioduced this quantity of seed would yield, annually, at 
least 12,000 tons of fibie value, say €500,000 , all of which 
now goes to w aste ” Besides the above quantity of seed, much 
is also expoited to Noith Amenca and to othei countries, and 
much is consumed in the countiy in the foim of oil, while the 
cake is m some places employed m feeding then cattle Tlicie 
can be no doubt, therefoie, that the question is one of con- 
sideiable impoitancp, not only to this countiy, which lequnes 
such immense quantities of Flax fibie, but to India, which 
pioduces such enoimous heaps of seeds, and is supposed to 
waste so much of valuable expoi table matenal But it does 
not follow that the pioduction of fibie is m piopoition to that 
of seed Indeed, w e have often to check vegetation, m ordei 
to favoui the pioduction of flow r eis and fimt, while an undue 
giowth of the paitsof vegetation, that is, of the stem, blanches, 
and leaves, is often obtained at the expense of the paits of 
fructification 

The subject, howevei, has not escaped notice 

The earliest attempt to pioduce Fla\ m India seems to have 
been made by Dr Roxbuigh about the beginning of tins cen- 
tury, as at that time, the East India Company having esta- 
blished a Hemp faim m the neighbouiliood of Calcutta, he 
made many expenments on the substitutes foi Hemp and 
Flax He also cultivated Hemp and Flax m the Company's 
faim at Reshei a, m the neighbouiliood of Calcutta 

Of Flax, he says, it is veiy gen ei ally cultivated during the 
cold season m the inteiioi paits of Bengal and Beliai “ Sam- 
ples of the Flax have fiequently been piocuied by the Boaid 
of Trade, and sent to England to the Honoiable Couit of 
Dnectois, so that it is fiom home we may expect to learn its 
properties If the Flax has been found good, laige quantities 
may be leaied at a small expense, as the seed alone which the 
ciop yields must be moie than equal to the cliaiges to rendei 
it piofitable to the faimei ” ( c Obs on Subs foi Hemp and 
Flax/ p 17 ) 

The Autlioi, as long since as the yeai 1834, stated m his 
‘ Illustiations of Himalayan Botany ’ “In India the Flax is 
cultivated only on account of its ^eed, of which the mucilage is 
valued as a demulcent m medicine, and the oil m the aits, but 
the plant, which in otliei countnes is most valued, is theie 
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tin own away, and otheis, such as Hibiscus cannabmus and 
Ciololai tajuncea, aie cultivated almost m the same field, foi the 
reiy pioducts which this would yield It seems, theiefoie, 
woitlry of e\penment whether a valuable pioduct might not be 
added to the agiicultuiist’s piofits, without much additional 
expense ” 

And again, m the yeai 1840, the Authoi called attention 
to this subject, m his ‘ Essay on the Productne Resoui ces of 
India 5 

In the real 1839, moieover, a Company was established, by 
the influence of Mi A Rogeis, at one time one of the Shenfts 
of London, expiessly foi the giowtli of Flax m India Money 
was subset ibed , a Belgian cultivator and a Belgian piepaiei 
of Flax weie sent out to Bengal, with both Riga and Dutch 
seed, and all the tools which aie employed in the cultuie 
and piepaiation of Flax m Euiope A pamphlet, moieovei, was 
published, m which full dncctions weie given foi the cultuie 
and piepaiation of Flax, and lllustiated with figuies of the 
vanous tools employed foi this puipose The subject was 
wairnly tahen up by the Agncultuial Society of India, and a 
small committee appointed of members who took a special 
intei est m the subject 

The directions of the lush Flax Society weie punted m 
their ‘ Proceedings/ as well as those of Mi Andiews fiom the 
‘ Noithern Whig ’ Tianslations of plain dnections weie made 
into the veinaculai languages, which, as well as models of the 
tools, weie -distubuted The Gold Medal of the Society was 
ofieied foi the pioduction of a laige quantity of Flax, and 
smallei puzes foi the natnes Expenments weie made by 
several membeis of the Society, m diffeient paits of the Bengal 
Piesidencr, as well as bv the Belgian Faimeis 

Specimens of the Flax produced hamig been sent to Calcutta, 
compai isons weie mstituted between the samples produced by 
dificient mdniduuls, and those fiom European and fiom indi- 
genous seed Mi Dcneef, the Belgian farmei, pionounced the 
samples woitli fiom £ii to £60 a ton, and some that was pro- 
duced fiom couutn seed and heckled, was thought woitli £66 
i ton Some ol the specimens sent to Lneipool weie mined 
at from C30 to £lo, and those which weie fo» warded to me 
bv the Secietan of the Agiicultm.il Socictr weie pionounced 
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by Mi Hutchinson, of Mark Lane, to be woitli fiom £40 to 
£45 a ton The expenments weie made chiefly neai Burdwan, 
Monghyi, and Sliahabad, but the best native seed w'as obtained 
fiom the northern station of Sahaiunpoie, and a ivlnte Linseed 
fiom the Saugui and Neibuddah teiritones A little Flax was 
also pioduced by Mi Williams, at Jubbulpoie, undei the 
dnection of Mi Macleod 

Mr Leybum gave as the lesult of his expenments near 
Sliahabad, that the expenses of culture of a bigak of land, and 
the piepaiation of the fibie, amounted to Its 25 la 3p , and the 
piofits to Its 27 la 5p , supposing the foiu maunds of Flax pio- 
duced to be w oi th £35 a ton 

In consequence of a communication which had been received 
fiom the Honoiable Coiut of Dnectois, Sn T II Haddock, 
at that time Secietaiy to the Government of Tndia, addiessed 
a lettei to the Agncultuial-IIoiticultuial Society In this the 
Society was lequested, m oidei to assist the Goieinment m 
determining on the measures piopei to be adopted foi impioving 
the cultivation of Flax, to supply such accuiate, detailed 
mfoimation as they may possess, oi as they may be able to 
obtain 

The Society accoidingly prepared a lepoit which contained 
eveiy thing that was known at that time on the subject of the 
cultivation of Flax in India This was foi wauled to the 
Government, and also published in then c Pioceedmgs ' foi 
Nov, 1811 In this leport, the Society took a veiy favoiable 
view of the probabilities of the piofitable cultuie of Flax m 
India. 

The Revenue Secretaiy to the Indian Government, on this, 
wiote (Novembei 22d, 1844) to the Agucultuial Society, that 
“The cultivation of Flax can no longei be consideied a doubt- 
ful experiment, since it appeals fiom youi report to have 
proved m many instances successful , and w'liei e successful, to 
be veiy fan ly piofitable His Loidship m Council is tlieiefoie 
much inclined to doubt wlietliei any bounty oi lewaid fiom 
Government is necessaiy, oi would be justifiable ” 

Notwithstanding tins favoiable mfeience, the Flax Company 
did not go on with the cultivation , the vanous individuals wdio 
had taken up the cultuie did not pioceed with then expenments, 
the several medals offeied by the Agucultuial Society seem 
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nevei to have been claimed, and theie are no appeal ances of 
the cultuie of Flax on account of its fibie in any of the places 
wheie the expenments weie made It is piobable, theiefoie, 
that the success which appealed sufficient when the expenment 
was of the natuie of gaiden cultuie, was not leahsed when on 
a gieatei scale 

M de Yeunne, indeed, states that the expenment m the 
season of 1840-41 was a complete failuie at Bullea, owing to 
too little seed having been sown, to the unusually diy weathei 
at the late sowings, and to the impiopei time (the hot winds) 
m which the Flax was cleaned 

Mi Wallace, who had earned on the cultivation foi tlnee 01 
foui yeais at Monghji, wntes on the 8th July, 1841 “The 
ci op has been m a gieat measure a failuie this yeai About 
one eighth the pi oduce that a faioiable season would yield ” 
But m the yeai 1844, he again foiwaided samples to the Agn- 
cultuial Society, which were impioved m cleanness and weie 
also softei than the pi oduce of foimei yeais, fiom the same 
cultivation These weie poitions of seveial tons that had been 
giown at Monghyi, and which he intended shipping to 
Dundee, the poit to which his last batch was sent But Mi 
Wallace added, with legiet, that aftei seveial yeais’ laboui, with 
a view to establish Flax cultivation at Monghyi, and aftei haung 
taught the ait of dressing the aiticle to many parties, the 
speculation must he abandoned unless the Government gave 
some encouiagement He theiefoie lequested the assistance 
of the Society in bunging the subject to the notice of the 
authonties It is stated at a subsequent meeting, that the 
Committee of the Society, aftei being furnished with fuithei 
details respecting the cultivation, did not feel inclined to lefei 
the subject to the Government But neithei the details lefened 
to, noi the leasons of the Committee foi then decision aie given, 
and, theiefoie, we aie unable to asceitam the leal causes of 
f.uluie aftei seveial yeais’ tual 

Mi Henley, an intelligent meicliaiit fiom Calcutta, to 
whose obseivations I haie aheady lefened at p 36, haung 
made some eaieful experiments on the cultuie of Flax, has 
favoured me with the follow mg account 
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“ I have paid much attention to the fihi es during my residence near Calcutta, 
and, not wishing to conclude fiom heaisay only, gen ei ally cultivated most 
things myself, having a huge piece of giound available I sent up to Bnu- 
gulpoie (an excellent Flax seed distuct), and obtained a considerable 
qu mtity of native-gi own Flax sti aw, after the removal of the seed I had 
it collected fi om vni ious fields, so as to obtain an aveiage This matennl 
was in eveiy instance too bushy foi the propel pioduction of fibre, and the 
} leld was veiy tailing, and in fact worthless foi manufacturing pui poses 
The busliiness aiose from the piactice of the natives, v. ho glow several 
plants, as you aie awaie, at once, in the same field The Flax plants were 
consequently planted too fn apnit foi fibie-yielding purposes 

hSTot yet fully satisfied on the question, I took a patch of land (three cottahs), 
the best I could pick out, fine, friable loam, fit foi anything — it had been a 
cauliflowei bed, and was theiefoie deeply spade-cultivated and highly 
mnnui ed — its last ciop, cauliflowers, having nothing pi ejudicial to a Flax 
crop I began veiy enily in the season, had it turned up and laid foi a 
tallow, two months aftei, again pulverized and weeded, and again — 
foui times in all, with the addition of a laige supply of fine old cow-dung 
I had it now sown in the proper season, with the best Flax seed, very thickly 
planted, so as to draw it up as fiee as possible from lateral blanches 
Everything piomised well The field grew beautifully, and soon attained a 
height of tlnee feet I began to collect the ciop, fiist, as soon as the flower 
had completed its growth and the seed-vessels began to foi in , secondly, as soon 
as the seed-vessels had fully foimed, and weie filled with gieen, but immature 
seeds, and lastly, altei the seed was fully ripe I took gi eat pains in watei- 
letting the samples — generally 1 emoving them fiom the v-nter rather undei- 
done, for feai of occasioning weakness in the fibie from ovei -retting 

In eveiy instance, the quantity of fibie was small and weak, and veiy 
infenor to the samples of Flax deposited at the Agricultural Society’s 
Museum, obtained fiom Jubbulpore, and other upper-countiy distucts 
No Indian Flax, howevei, which I have seen, equals in neive and geneial 
good qualities those of European giowths” 


As the above is no doubt a conect account of what occuis 
v ith the Flax plant m the moist climate of Bengal, of which 
the effects may peihaps hate been aggravated by too gieat 
liclmess of soil, it might be mfened, that a diffeient lesult 
vonld take place m the duel climate of the uppei or Noith- 
T\ r est piovinces of India This is ceitamly the case, but though 
the pioduct is diffeient, it is not, fiom the slioitness and buttle 
natuie of the filne, moie suitable foi the oidmaiy purposes 
of Flax 

Mr Hamilton, of Muzapoie, one of the up-countiy stations 
alluded to, <c sent some bales of the stalks to Calcutta, foi the 
inspection of the Belgians, and was told that the slioitness of 
the stalks would pievent then manipulation 33 

It is evident, theiefoie, that theie is some difficulty m pro- 
ducing good Flax m India This difficulty is, no doubt, the 
climate, while the native methods of cultuie are the most un- 
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suited to the pioduction of good fibie Mi M'Adam, Secietaiy 
to the Iloyal Flax Improvement Society, has, m his Fuze Essay 
on ‘The Cultivation of Flax/ well obseived “ that a slow, steady 
glow tli is lequisite foi tlie quality and yield of fibie, also a 
tern pei ate climate, that between the paiallels of 48° and 55° 
being the best , and a continued supply of moisture fiom spnng 
till autumn ” He also obseives that “the hot summeis of 
Russia and of Egypt cause a diyness and buttleness of fibie, 
and prevent its letainmg that elasticity, pliancy, and oiliness 
which chaiactense the Flaxes of Belgium, Holland, and 
Ii eland ” 

But consideied geneially, it is not to be expected that a 
plant which attains peifection m Belgium, and is so success- 
fully cultivated m the vicinity of Belfast, would succeed well m 
the hot and moist, but sometimes diy climate of Bengal In 
fact, if the Flax was not one of those plants which, like the 
ceieal giains and pulses, can be giown in the cold-weathei 
months of India, it could not be cultivated theie at all But with 
this cultuie, we have the anomaly, of the seeds being sown in 
autumn, 1 when the climate is still hot and the giound moist, 
and the plant has to glow while the tempeiatuie is daily becoming 
lowei and the soil duel no migation being usually employed 
with these winter ciops, though dew begins to fall as soon as 
the giound becomes cooled at night In some places, the 
ci op attains perfection m about ninety days, is collected in 
Jammy, the coldest month, m otlieis, not until Febiuaiy 
oi March, when the rapid use of tempeiatuie is favoiable to 
the upenmg of seeds, but not to the pioduction of fibre 

Of all parts of India theie aie none that appeal to me bettei 
suited to the giowth of Flax than the Saugui and jNeibuddali 
teriitones, as the soil is lick and piohfic, and the climate a me- 
dium between the extieme moistuie of Bengal and the diyness 
of the Hoitli-West piovinces The Wheat of tins distnct is con- 
sidered supenoi to any seen in the English maiket, with the 
exception of what comes fiom Austiaha The Giam ( Cicei 
auetmum ) and the Linseed aie also of finei quality than any 
pioduced elsewheie m India, while the suitableness of the 
climate foi the pioduction of good fibie is pioied by the length 

1 In Egtpt, also, the seeds arc sown about the middle of November, in the plains 
which hate been inundated lit the Nile, and plucked in about 110 davs 
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and sticngth of the Jubbulpoie Hemp, ns giown by Mi 
Williams, as uell as bj the specimens of Flax ^ Inch lie has 
liken isc gionn 

The Indian method of cnltmc is coitainh not suited to the 
pioduction of fibic, but the seeds abound in oil "The Meld 
of oil fiom a bushel of Indian seed is fiom 1 1] lb to 1G 11) , of 
English ov lush, 10; lb to 12 lb ” Theicfoic, it is cudcnt 
that the Indian i \ nt succeeds in his object, as nell as the 
lush faimei, nho gious the Fla\ plant foi its filne, but neglects 
to gathei the seed though this is not onh a saleable pioduct, 
but one nlnch abounds m liutiitious mattci foi his cattle, 
and nonld fuithei alloid the means of fcitihsing Ins Gelds 
As it lias been found difficult to peisuadc the lush farmei to 
gathei the double ciop, I bclicic it Mould be hopeless to induce 
the Indian nut to change a cultmc Minch is suitable foi his 
pui poses, Mithout the aid of successful c\ implc in Ins neigli- 
bouihood You might make lnm giOM less seed, but 1 much 
doubt uhctliei mc should get him to pioducc am useful fil)ie, 
and Mithout his co opeiation it Mould be impossible to ittnin 
an}' considerable success Indeed, the Agiicultuial Society of 
India have guen it as then opinion, m one of then lcsolutions, 

“That the cultuie and piepaiation of Flax m India, so as to 
be able to compete with the Flax of Belgium oi Russia, can 
only be effected by practical Emopean giouois instiucting 
native cultnatois in the ait, and, fuithei, that an entne 
change m the mode of cultnation, as mcII asm the piepaiation 
of the plant, is nccessan to pioduce the aiticle m a piopei state ” 

It lias, indeed, been made a question, nlicthei a good supply 
of fibie and of seed can be piocmed fiom the same ciops 
One gentleman, in leply to my mquny, lnfoimcd mc (London, 
4th July) that “it has been found impossible to piescne both 
seed and fibre, i e , foi the bettei qualities of each, and that 
the plan puisued is simply to gathei befoie the seed upeus, 
M'hen the delicacy and softness of fibie foim the desideiatum, 
but to leave the plant standing until the fibie is dned and 
gieatly mjuied, m oidei to secuie the supenoi seed fit foi 
souung , 33 and this is the lesult of mfoimation collected aftei 
a lesidence of many yeais in the mteiioi of Russia Anothci 
gentleman leplies to the same lnqunv, fiom Belfast, on the 8th 
July “ It is not only quite pmcticable to h.ue good seed and 
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good fibie at the same time, but it is the universal iule m all 
countnes except Ireland, wheie we have only been able to get 
the moie intelligent faimei to abandon the wasteful piactice of 
steeping the Flax stems without lemovmg the seed The finest 
Flax in the woild is giown m Belgium, yet the seed is saved 
fi om it ” 

But as there is no doubt, fiom the expeiiments of the Indian 
Flax Company, and fiom otliei moie lecent facts, such as the 
production of Flax as fai south as on the Shevaioy Hills, at 
Jubbulpoie, and neai Lalioie, that Flax can be pioduced in 
India, it seems desnable to asceitani uliether it cannot, by 
caieful cultuie and impioved piocesses, be pioduced as a 
piofitable ciop in some paits of the countiy, because, as I have 
befoie said, “I cannot think that that which is done success- 
fully m Egvpt, is impossible m every part of India, 5 ’ and 
tlieie can be little doubt that, in some places, at least, coaise 
Flax could be pioduced, as veil as some foi the papei-makeis 

I am mfoimed that the Messis Hamilton, of Muzapore, 
piopose, this jeai, attempting the cultuie of Flax, in the tiact 
of land of which they have a giant, m the Goiuckpoie distnct, 
and which I should considei a moie favoiable locality than any 
neai Muzapoie I would suggest, that Mi Williams, at 
Jubbulpoie, should be lequcsted to make an expenment, to 
asceitam the quality of the Flax which mav be pioduced m 
that locality, as veil as the quantity obtainable pei begah or 
acie, attempting at the same time to piesene the seed Mi 
Williams has alieady giown a little Flax, he is accustomed to 
the picpaiation of fibie, and the soil and climate aie both, I 
concene, moie favoiable than m most parts of India 

In ould also lecommend that Hi Jameson, the Superintendent 
of the Botanic Gaidcn at Sahaiunpoie, should be dnected to 
make a small expeiiment, both m the plains and m the lulls, in 
oidei to asceitam the same kind of facts lespecting the Flax 
plant when giown accoidmg to Euiopean methods foi the sake 
of the fibie The Agucultuial Society of the Punjab aie 
alieady attempting the cultuie, as the Secietaiv has addiessed 
a letter to the Couit, requesting an opinion respecting the 
quabtv of the Flax which tliev bare alieady pioduced, but the 
specimens lnne not iet aimed (Fuithei infoimation has, 
howeiei, 1 cccntlv been lecened, aud will be afteiwaids detailed ) 
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Though I am well awaie that Government experiments aie 
not likely to piove piofitable wlieie those unclei taken by luch- 
viduals have failed, especially as these had good scientific and 
piactical advice, I am yet sanguine in thinking that expen- 
meuts conducted in the localities I have indicated, would give 
mfoimation w Inch would be piactically of gieat value foi exten- 
sive tiacts of countiy The people aie acquainted with the 
cultuie and preparation of Sunn filne, and might easily be m- 
stiucted by the Euiopean gentlemen to whom I have alluded, 
in applying the mstiuctions foi the cultuie of Flax m the 
‘ Pioceedmgs of the Agiicultiual Society of India* foi the yeais 
1840 and 1841, including those piepaied by INI Deneef, the 
Belgian faimei, aftei piactical experience in India, published 
fiist in 1840, and then m 1842 

I have not thought it necessaiy to lcfei to the opinions 
lespecting the exhausting natuie of Flax as a ciop By the 
methods of steeping the stalks in steam and hot watei, it has 
been ascei tamed that the time lequued foi the separation of 
fibie can be veiy greatly i educed , while the steep-water, wlieie 
no fei mentation has taken place, has been pioved to be useful 
as manuie watei foi the soil Feeding cattle, moieovei, upon 
a poition of the seed, pioduces manuie which is invaluable m 
lestoiiug much of what has been taken fiom the soil But as 
these methods aie not applicable to the piesent state of the 
cultuie m India, I will only allude to the probability of some 
of the mechanical methods of separating the fibie fiom the 
green flax, as veiy likely to be of useful application” 


Since, accoidmg to some accounts, consideiable success at- 
tended the expei nnental cultuie of Flax m India, while otlieis 
consideied it a failuie, it is desuable to ascei tain the causes of 
this discrepancy, and to diaw some conclusions which may be 
of use to othei paits of India, if not to the places wlieie the 
experiments weie made This we may piobably effect, by 
analysing the statements of the diffeient experimentalists 


Shcihabad Expei imenls 

The cultivation of 1 lax in India in lecent tunes seems to have begun at 
Shahabad, in 25° of noitli latitude, in the jeai 1837 In the ‘Proc of the 
Agn -Hortic Society,’ there is a communication fiom Mi G Lejbuin, of 
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Nunnoa Factory, giving an account of the sale in London, on 17th July, 
1838, of some Flax grown by him “The Flax, pei Windsoi, is landed 
sound Ho 1 sold foi £28 per ton, and No 2 for £ 14 pei ton — nine months’ 
ci edit They are described as harsh, and without the softness characteristic 
of Russian Flax Prices of the latter being lower than usual, P T R selling 
hei e at this tune at £40 pei ton ” 

Mi Leyburn states that he piepared his fust sample of Flax m the com- 
mon way, from plants which had borne seed He sent them to Messrs 
Ti uman and Cook, who reported that any quantity of a similar at tide w ould 
find a ieady sale, at £35 a ton In the following yeai, Mr Leybuin enteied 
on the cultivation rather extensively, and succeeded in producing an ailicle 
of lengthened staple, and of a quality viemg with the Flax of Russia A 
poition of the cultivation was earned on in the bed of the Soane Rivei, and 
pait in the uplands of the district some of it was prepaied befoie the 
seeds were ripe He calculates the pi obable pi ofits of the cultui e to be 


per begah 1 

Rs A P 


Rent of land 18 0 

Ploughing 8 0 

Seed 180 

Pulling, beating seed off, 

watering 5 9 3 

Packing, cartage, pieparation 

(neaily all hand-labour) 10 0 0 


Rs 25 1 3 


Pi oduce 

Rs A P 

Linseed, mds 5 8 0 

; Fla\, 4 mds , at (say) £35 pei 

ton 46 10 8 

52 2 8 

Deduct expense of cultiv ation, 

as per contra 25 1 3 

Profit on one begah of land 27 1 5 


With a factory m full play and effective machinery , Mr Ley burn considers 
that the manufacturing puce of the article would be thiee to foul rupees a 
ruaund, which is equal to about £9 or £12 a ton But to give effect to the 
production of this aiticle, the aid of Euiopean enteipuse is necessaiy (It is 
paiticularly deseivmg the attention of mdigo-planteis) He failed m ovei- 
coming the deep-iooted piejudices of the native cultivatois, and could not 
induce them to entei on a cultiv ation which held out to them a pi ospect of 
moie than ordmaiy piofit for their labour 2 


Experiments of the Flax Society 

We may now pioceed to notice the effoits of the London 
Flax E\penmental Society Mi Woollaston, in presenting, 
on then behalf, some specimens of Flax giown m Bengal, and 
piepaied m Calcutta, observed that 

“ The object of the Society is not at this time to pi oduce a large quantity , 
but to ascei tam how good a quality can be readily obtained, the growth of 
India, and such as shall readily compete with the Russian and Belgian Flax 
in the Home maihet This object has been alieady attained to a con- 

* The begah of land in Shahabad is something more than the Bengal begah, which 
is 1G00 square vardc, oi the third of an English acre 

= M Bonnevic, indigo planter at Rungpore, writes “ Having great aifficulty to 
prevail on these ignorant cultivators to plant it — owing to a superstitious belief that 
the vengeance of an evil spirit will befall them for introducing the cultivation of a 
new article Tlax grows remarkablv well here, and I have no doubt would succeed 
well in tins distnet The 7cmindars now commence to show an inclination to 
improve agriculture in general ” 



174 


EXPERIMENTAL TLAX COMPANY 


siderable e\tent These samples fai suipass the Russian Flax,” and he 
regretted that “the Goreinment of India have not responded to the recom- 
mendation of the Iloiticultuial Society in gi anting a bonus to the Experi- 
mental Society of 10,000 lupccs, to further its objects ” 

“The seed leceived fiom England, Mr WooIIaston fuither lemaiks has 
been distributed fieely to all applic mts rr ho v ci e desn ous of ti ) ing the cul- 
tivation The models of implements rrere sent out fiom Belgium, and fic- 
similes made foi any pci son lcquuing them at the bond fulc cost of the 
materials Pi n ate profit 01 gam has nerei been allou ed to interfere Eray 
kind of information, as fai as possessed, lias been fieel) imparted to all m- 
quners, and every endeavoui made to excite an interest m the expci iment 

“ Its importance in a national point of view is incalculable Both as de- 
r eloping the lesouices of India, in enabling England to <mppl} hei«elf from 
liei oun possessions m a most impoitant l.irv matenal, and in no longei 
making her dependent, for wlnt may veil be consuleied necessanes, 
upon a foreign and mil powei These obsenafions, Mi YTooIInston con- 
sideis, w ill appl) m a great mcasuie to Hemp vlso, in the cultivation and 
manufactuie of r\ Inch, the Experimental Souetj aie deeply intei ested The 
successful liitioduetion of these two staples into England, fiom tins countij, 
will not only pi ore a blessing of the largest degiee to India generally, but 
be a seveier blow to Russian aggi andisement and encioachment than the 
destiuction of her fleets, 01 the annihilation ofhei ai lilies” 

The Agn -Hoiticultmal Society Laving lecommended that 
the bonus of 10,000 lupees should he given foi the fuitheiancc 
of the objects of the Flax Society, Loid Auckland, who 
was at that time Govemoi-Geneial of India and was 
as waimly mtei ested as any one in the impiovement of its 
lesouices, was also a political economist the Secietaiy to 
Government was duected to leply 

“His Lordship cannot but regaid with interest the public-spn ited pro- 
ceedings of tlie gentlemen who hare come foi waul to promote the impiore- 
ment of the cultivation of Flax in India, but it is only in very laie instances, 
and with the view of exciting a duect and general competition, that he rr ould 
attempt by encouragement oi bounty to influence the couise of commeicial 
and agricultural enterpuse, and he does not feel tint the case before him is 
one which would justify the special intei ference of the Gor eminent 

“ Fort William , July 29, 1840 ” 

Mi Deneef, the Belgian fanner, and Mi Bemaid, the pie- 
paiei of Flax who had been sent to India by the Society, weie 
of gieat use m examining the soil and giving dnections on the 
mode of cultuie best adapted to the counliy, as well as m le- 
poitmg on the different samples of Flax which weie giown m 
the countiy Mi Deneef 5 s dnections foi the cultivation of 
Flax, diarrn up after he had had practical expenence in the 
countiy, lemain as a valuable document for the guidance of 
otheis These we, theiefoie, lepimt fiom the 'Journal of the 
Agii-Hoiticultuial Society 5 foi the veai 1812, p 393 
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PRACTICAL IN FORMATION ON THE BEST MODE OP CULTIVATING 
FLAN IN BENGAL BY MR DENEEr, BELGIAN FARMER 

“In accoi dance with my promise, I send you as follows, a detailed leport 
of my observations since my arnvnl in India, on tlie cultivation of the Flax 
plant 

I will not enter on an explanation of the mode adopted in the cultivation 
of this plant m Europe, because nothing is easiei than to do so theoietically, 
but will content myself with infoiming you, fiom my own pnctical expen- 
ments, of the means at our disposal in this country, which can leadily be 
made available foi the pi oduction of Flax and its seed 

1 Such portions of land as aie annually lenewed by the oveiflowmg of 
the Ganges, or which aie fresh and neh, are the best adapted for the culti- 
vation ot Flax 

2 After the eaith has been turned up twice or thrice with the Indian 
plough, it must be rolled, because without the aid of the idler the large 
clods cannot be l educed, and the land rendered fine enough to receive the 
seed The employment of the rollei, both befoie and after sowing, 
hardens the suiface of the earth, by which the moistuie of the soil is bettei 
preserved, and more sheltered from the heat of the sun About and near 
Calcutta, wheie manuie can be obtained m great abundance foi the trouble 
of collecting it, Flax may be pioduced of as good a quality as in any pail of 
Euiope Manuie is the mamspung of cultivation It would cei tainly be 
the better, if the earth be well manured, to sow fiist of all, either Sunn 
(Indian Hemp), oi Hemp or Rice, oi any othei lamy-season crop , and when 
this has been reaped, then to sow the Flax The tillage of the land, by 
means of the spade (kodalee) used by the natives (a method which is far 
prefeiable to the labour of the plough), with a little manuie and watering 
at pioper seasons, will yield double the produce obtainable fiom land tilled 
Without manure and inigntion 

The mode of forming beds of six feet m width with inteivemng fuirows, 
in use in Zealand and in Belgium, is very inconvenient in India, because 
great care must be taken to preserve the moistuie of the soil , and on the 
other part, for the purpose of weeding, they are unnecessaiy When pi oper 
Linseed, freed fiom mustaid seed is sown, I think that the Flax requnes no 
w eeding at all in India 

3 Tile proper time to sow the Flax m India is fiom the beginning of 
Octobei until the 20th of November, aecoi ding to the state of the soil 
The culture must be pei formed, if possible, some time before the sow mg 
The Flax which I have sown in November, was generally much finer and 
much longer than that sown in the former month, which I attributed to the 
greater fall of dew during the time it was glowing The quantity of countiy 
seed lequued to the Bengal beega is twenty see? s, but only fifteen seets of 
the foreign seed, because it is much smaller and pioduces largei stalks 
The latter should be prefeired , it is not onlj more productive in Flax, but, 
owing to the tenderness of its stalks, it can be diessed much more easily 

4 "The Flax must be pulled up by the roots before it is upe, and while 
the outer bark is in a state of fusibility This is easily known, by the lower 
pait of the stalks becoming yellow r , the fusion oi disappearing of the outei 
baik is effected dm mg the steeping, which may be fixed, accoiding to the 
tempentuie , snj, in December at six dajs, m Januaiy five, m Febiuary 
four days, and less time during the hot season The steeping is made a daj 
aftei the pulling, when the seed is sepal ated, and then the stalks aie loosely 
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bound in small sheaves, m the same way as the Sunn The Indians under- 
stand this business veiy well, but m taking the flax out of the water it 
should be handled softly and with gieat caie, on account of the tenderness 
ofitsfibies When it is newly taken out, it should be left on the side of 
the steeping pit foi foui hours, 01 until the diaming of its water has ceased 
It is then spread out with the loot-ends even, turned once, and when dij it 
is fit foi diessing or to be stapled 

5 To save the seed, the capsules, aftei they ai e sepai ated from the stalks, 
should be put in heaps to ferment from twenty-foul to thn ty hours, and 
then dried slow ly in the sun to acquire then ripeness 

6 When Flax is cultivated foi the seed alone, the countij Flax should 
bepiefened Six seers pei bega aie sufficient for the sowing It should be 
sown veij eaily in October, and taken up a little befoie peilect ripeness, bj 
its loots, sepai ately, when it is mixed with mustaid seed, the Flax seed 
being intended for the puipose of diying oil, is gieatl) mimed by being 
nu\ed with mustaid seed, by which mixture its dijing qu ilities aie much 
detenorated With regaid to the diessing of the iaw matenal, most of the 
coolies are now acquainted with the process, and I have not theietoie 
alluded to it Should jou desire any fuither mfoimation on the subject, 
I am ready to afford it ” 

Mr Deneef, in reply to some quei les circulated by the Agi i - 
Horticultural Sooiet}, observed that too dry or saline soils were injunous 
to the culture, but that lus own had been a heavy clay soil, also, tint the 
Bengal begah contained 14,400 squaie feet, oi one third of an acie, and that 
lie sowed of foreign seed, 28 lb , of Amencan, 36 lb , but of plump Patna, 
oi native seed, not less than 40 lb , on account of its largei size That the 
foicign seed cost Es 8 a maund of 82 lb , while the native then cost Es 2 8 
The acclimated American seed he found to succeed well in India But 
on a previous occasion (Feb 10,1841), he hadobseived of some samples 
giown at Enttll), fiom acclimated English seed, from countiy seed, and 
some from Salnrunpore seed, (fiom 30° of FT Int ,) that the sample fi om this 
last was very superioi to the others Of two samples from acclimated 
Amencan seed, one giown in lather pool ground, the other in a nch soil — 
“ The foi mei he obseived, “is a most beautiful sample, containing great 
length of stalk with thinness, the other is ofveij little value, the goodness 
of the soil having caused the plant to become stunted and bianchy ” 

Mr Deneef fuithei observed, that he obtained the longest and finest fibres 
insowingfiomthe23thofOctobertothe 15th of Hoveiubei this he ascribes 
to the plant being coveied every morning with a heavy dew , while that 
w Inch he had sown in the beginning of October, m the same soil and the same 
seed, was much shortei in stvlks, but much more productive m seed, — 
“the rain being veij scat cc from the first dajs of Octobei until the end 
of December, in this part of India ” (But the ground is still hot, and the 
teinperntuie high at this peuod ) The begah will jield 100 lb of seed fiom 
foteign seed, '’iul about 12 per cent moie fiom mtive seed 

lie concludes with an appioximate account of the cost (amounting to £32) 
of raising a ton of Flax from Foreign seed, well dressed, and which would he 
worth £50 m the English inaiket, stating tint 80 lb of Flax foi a begah of 
1 md is a verj small product “When we shall be able to have the seed 
from our own product, Es 60 on that article will be saved ’ The account 
n as follows 
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30 begahs’ rent for si\ months — the other six months for other ciops Rs 45 
10 maunds of American or European seed, at Rs 8 80 

6 begahs of superior (spade) cultivation, at Rs 5 30 

24 begahs, four necessan ploughings, each Rs 3 72 

Sowing, malees, recolt, iipplmg, steeping, carrying, and petty expenses 48 
28 maunds diessmg, m a very clean way, at Rs 3 8 98 

Breaking of flax-tools 7 


Return — 1 maund Flax 

19 to 20 maunds Seed 
7 to 9 Cedilla 


Rs 380 


Chittagong Flax — One of the most southern districts m the Bengal 
Presidency, where Flax has been prepared, is that of Chittagong 
A Sconce, Esq , at that time Collectoi of Chittagong, forwarded, in March, 
1843, some samples of Flax which he had giown theie fiom acclimated 
Europe seed , that is, from seed re-produced for two or three years from 
imported seed, and sown there in the month of November He suggested 
to the Society the awarding of small prizes to natives who cultivated the 
Flax on account of its fibre His object being “to intei est chiefly those 
who are familiar with the cultivation of Linseed (which is common enough 
for the purpose of extracting oil) and the country Sunn ” He states that lie 
had had an opportunity of observing m that season the very gieat difference 
between Flax grown fiom Europe and from country seed — the lattei being 
softer and finer, but very much shorter, and very much weakei If this is 
found to be the case by others, the length might probably be easily increased 
by cultivation The samples examined by the Flax and Hemp Committee 
were reported on as follow 

Undressed Flax — This sample contains more Tow than Flax , it is badly 
prepared, duty, and not adapted for the Home maiket , but the 

Dressed Flax — strong, clean, of very superioi quality, but of short staple 
if it were a little longer, say six inches, it would realise a veiy high price m 
the Home and Continental markets Mr Deneef said of it that the staple, 
though short, was most beautiful , but the mode of preparation (having been 
hackled) is “ too expensive to admit of its yielding a profitable return, even 
were it to sell at the value I affix to it, viz , £60 a ton ” 

Burdwan Flax — Four samples of Flax grown atBurdwan were presented 
to the Agn-Horticultural Society, by Mr J Erskine, in July, 1844 
Of these, Nos 1, 3, and 4 were the produce of acclimated and up-country 
seed mixed together — sown m October and November, 1843, and reaped in 
February and March, 1844 No 2 was the produce of up-country seed, sown 
on 15th October, and reaped on the 27th February Mr J Law having 
examined these samples, considered them all as of a fair quality , and judging 
fiom the prices of the different marks of the article then in Butam, valued 
Nos 1 and 2 at £32, No 3 at £34, and No 4 at £30 pei ton, landed m 
England 


Bullea Expenments. 

Mi de Vermne, Superintendent of Flax cultivation at Bullea (twelve miles 
below Benares), in reply to the queries, states, as already mentioned, Sept 20, 
1841, that the experiment of the previous season had been a complete failure 
He sowed 130Duncanee begahs, each containing 28,336 squaie feet, double 
of the Bengal begah The soil was not manured, but ploughed seven and 

12 
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eight tunes Soniewhit snnd) ‘■oils me the best 'J lie hard soil whuli the 
nitivis select loi "i on in" 1' lnx foi the seed minims in clods, nnd i innot he 
pulvcu/ed lie In st sowed one inumdof seed (from the Clmpi i distru t) 
pci begah Mr Bemud, one of the Hi l"i in firnurs thought this too min h, 
lie reduced it to 20 secis, oi 40 lb , v Inch pro\cd too little (nnd cvidcntl) so, 
ns the suncijmntit) is recommended b) Mr Dcnu f for tin Hi ngnl big th, 
which is onl) half the m/c) lie began sen mg on the Kith of Oitoher, nnd 
concluded b) the end ol the month , the plant w is n id\ foi st< i put" on the 
10th ofFcbiuit) lie lceoinnienih “owing in the beginning ot O tolxi, .is 
tlieic is moisture enough it the smtine ot the "round to mu broadc a-t 
Eul) sowings also, will in gcncial donwnj with the neu itv for trrig ition, 
w lnt h is otherwise uidtsj ui“ ible, and expensive (hut i- not the gu itu 
lie it both of the “oil nnd ol the sun moie mpmoiis thnn the "U iter drv tie s 
of the soil 1 ite in the seison, wlun de\ falls") He “t itc-, that from 
the 10th of beptcinbei till the 20th of Jimiu), when the 1 I ix w is in “<cd, 
and lnd cc iscii "lowing, there wits no run About filtv begalis were oi vn 
with di ill-ploughs, bet uisc there w ns no moisture it tin sin fiu* of the "round, 
lint ns Mi Bcrnud disippuned of this mode, the rest v ns sov n broadcast, 
when the) weie obliged to mig.it c the land 

The plants h mil" been pulled In the 10th of I'climat), mil the “icch 
t ikon oil, the stems weic steeped in (indigo) % its The first ant v a« steeped 
nine da)s, the second nnd third, ten dn\s, niul the fourth nnd fifth, eleven 
da) s, the w e ltliei h n mg got eoolei from the f ill of n show ei ol run 11 inge 
of thumometei, 60 to 70 The plant foi stiepuigwns not perfectl) tipo, 
but the small pluits weie left to upon (lien seed 

'Hie ci op was small, owing to the unfit arable seison Onl) 1 iitnund 
25seeis of seed, iiulTOlb of Flax pel begdi, while the Dum nice beg ill 
ought to )ield fiom 150 to 200 lb of cle m h 1 1 \ 1 The proportion of I 1 ix 
to the Tow oi Codilla, times aecoiding to the weather in which the I 1 1 \ is 
cleaned, if piepaicd in the di) t. either oi hot winds «i fiom April to the 
end of June, the piopoition is one third Flax to two thuds 'Pott , it piepaied 
in damp weathci, or from July to Oetobci, it i“ h ilf to h df A\ ith legard 
to the cost, M de Veunnc s.i)S “Supposing the sei-on to be an in ei age 
one, nnd the pioduce of the begah to be 150 lb of clem Flax, 100 begalis 
would gne G] tons, nnd the cost, according to the annexed estimate, being 
lls 2237, will show the tost pen ton, landed in Calcutta, to he Ils 331, or L3 1 
In making up the estimate, I have talcul ited the expenses aecoiding to 
those of the experiment of Inst )cai Onl) the piodute has been valued nt 
1 50 lb pei begah,” though 70 lb only were obtained 


1 With these Indian returns of the produce per hegali (which is nt llullea two 
thirds of an acre), we maj contrast a statement liv Dr llodges “ 1 rom the* returns 
of the Ttovnl Flax Socictv, and from inv own inquiries, I would estimate the average 
produce of a statute acre in the North of Ireland of nu -dried l lax straw, with bolls, 
at two tons, which, b) the seeding machine, arc usuallv reduced to 13G0 lb 13v the 
various processes of the rural manufacturer, the amount of dressed llnx or fibre ob- 
tained avenges from four to five cwt pci acre ” 
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Estimate of the piobablc e\pen c e foi flic cultivation of 1 00 begiihs of 
pi mt, the manufacture, and the despatch of the produce to Calcutta 

Land rent for 100 begahs, at Its I 3 Rs 150 0 0 

Irrigating the Iaiius, if there is no moisture at the surface, at 
It I per bcgalt 

Si\ plouglmigs, at 1 annas cacti per hegali 
Chikongc, or cleaning the fields before sowing, nl 
per liegah 

130 inatinds of seed, at R 1 S per liiaiind 
Plucking the plant, at R 1 per bcgali 
V ceding, nt 8 annas per begali 
Taking oil the seed, at 1! 1 per bcgali 
Idling the vats, (al mg the plant out, spreading and 
it, <Xc , at 12 annas per begali 
Breaking the 1 la\ for cleaning, at R 1 t per bcgali 
Cleaning the l lax, at 2 annas per pound 
Guilin bags, for bales 
■Making up the bales 
Boat-lure, at 8 annas per ton 
Clnundar (person in charge of boat) 

Carriage of the plant, nt It. 1 per liegah 
Tour Zilledars, for six months, to look over the cnltn 
R« 3 each per month 


Lxchangc, nt Rs 3 12 percent 


100 

0 

0 

150 

0 

0 

8 annas 

30 

0 

0 

223 

0 

0 

100 

0 

0 

50 

0 

0 

100 

0 

0 

turning 

7 > 

0 

0 

125 

0 

0 

10S 

12 

0 

20 

0 

0 

1! 

0 

0 

50 

0 

0 

7 

0 

0 

100 

0 

0 

ation, nt 

72 

0 

0 

215G 

12 

0 

80 

1 1 

0 

Co ’s Rs 2237 

10 

0 


Momjhyi Eipu intents 


The cultuie of Flax was commenced near Monghyi, on the Ganges Ihvei 
lnthejeai 1839, and specimens wet c prcsentedtothcAgn-IIoiticultui.il 
Society, m May, 1840, and again in the month of September in the same 
year 

The stiength of this Fln\, as ascci tamed by Piofessor O’Slmughncssy, of 
the Medical College, Calcutta, xvas as follows, and as compared with other 
kinds tried at the same time 


Mongin r, undressed 10,000 

Archangel 43,000 

Baltic, dressed 42,033 

Ditto, undressed 19,075 

Irish, dressed 17,075 


Mi Deneef consideied it the best sample of India-grown Fln\ that he 
had seen 

The sentiments of some of the membeis of the Flax Committee wcie as 
follow 

Mr Hodgkin son —The samples of Flax are of middling quality , tliefibic 
fine and sttong, but deficient in cleanness and coloui The lust defect anses 
fiom carelessness in scutching 

Mr Willis — The Baltic rough Flax, which of all the specimens it is the 
most legitimate foi us to compaie with the Monghyi undicssecl one , is supe- 
rior to it in coloui , lustre, mellow ness, and cleanliness 

The Monghjr umhessed Flax, not having undeigone the degiee of 
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cleansing, and preparative manipulation which has been given to the JBultic 
tough Flax, being inoi e ligneous, S.c , is not exhibited with all the com- 
paiative advantage it othenvise would have shown 

The Mongliyr undressed specimen seems to possess more tow in proportion 
than the rough Baltic one Its length of fibre seems somewhat inferior to 
that of the Baltic one Its strength of fibre seems good But after all it 
seems so promising a production that I think the parties engaged m the 
experiment would do best to send home a good supply of it to the various 
markets of London, Liveipool, and Scotland, that they may derive the opinion 
of merchants, biokers, and manufacturers as their most true and unei ring 
guide 

Mi Wallace again submitted, m August, 1841, two samples of Monghyr- 
giown Flax, to show the improvement on last year’s produce lie stated 
that they were average samples of thirty -four bales (neaily four tons) 
which had just been shipped by the Mary JBannatync, for London 

No 1 — Grown fiom country seed on a strong black soil, which had been 
inundated by the river, and retained its moisture through the season The 
seed was sown on or about 10th November, 1840 Twenty seers of clean 
seed to a begali (the begah is rather larger than that of Bengal), the plant 
was allowed to upen fully, and the seed come to full maturity This was 
all saved by rippling combs, which separate it easily fiom the stalk The 
soil received very little preparation , it was drilled with one plough, another 
plough following in the same tiack m which the seed was sown The plant 
was pulled about the 20 th March, and steeped for three days The breaking 
or crushing of the plant was done by maclnnciy , the scutching by hand 
A man could clean of this quality ot plant five seers a day The outturn 
per begah was 9 stone, such as the muster, and 3’ maunds of seed 

No 2 — Grown from country seed on a light sandy soil, also inundated 
by the river , was sown about 8th October, with the same soit of seed , the 
land was well piepared, having had three or foul plouglungs , the seed was 
sow n bi oadcast 25 seers per begali , it was allowed to ripen fully r , it was 
pulled 28th February, and steeped 4| days The outturn of this vv as about 

stone pei begah, and one maund of seed — no mn having fallen trom the 
time of sowing, seven eighths of the crop was lost, the diessing of this was 
similai to the other A man could not scutch moie than 2i to 3 seeis pei 
day 

Mr 'Wallace, in his reply to the queries of the Society, states that the 
begah at Mongbyr contains 3600 square yards — three foui tbs of an acre, 
and that the inundated land is to be prefened Alluvial land will yield a 
crop if not too sandy, but that the higher land is prefeiable if lain tall two 
months after sowing , that diy soil pioduees a good plant, but ofveiy coarse 
quality He sows at the lattei end of September foi seed only, but from 
15th October and all Novembei for fibre, to the extent of 60 lb to the 
begali if sown broadcast, and 40 lb if sown in drills 

The Amencan and Eui ope seed, he states, produce double the quantity of 
fibi e, half the quantity of tow, and of a finer quality, but only half as much 
seed as the native Of this the price m the distuct was from R 1 4 to 
R l 8 That he reaps fiom the 25th of Febiuaiy to the 10th of May That 
the avenge crop is about 9 stone, or 126 lb per begah , and that sixteen of 
these are l equired to produce a ton of Fax , with ot tow, first quality 36 lb , 
and second quality 14 lb per beg ih, while there is an average ci op of 3-j 
maunds of seed The time of steeping vanes from two to three day s m the 
hot months, to four and five days m Febiuary, October, and Novembei, and 
to seven and eight days, m the cold months of December and Januaiy , and 
that one day more is to be added for dry plants of the preceding season , and 
that the cost of Flax laid down in Calcutta, per ton ot 20 cw t , is from £l 2 
to £15, all expenses included 
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These expenses consist of rent of land, R 1 8 to Rs 2 per begah If the 
rjut uses his land in the other months, then four annas ie^s than the aboxc 
rates Coolies obtainable at 1 \ annas per daj for lipnling, steeping, or 
carrjmg to the factory , or one rupee foi fourteen bundles of 3’ cubits in 
girth, tightly compressed It is steeped in a a it, and taken out when the 
fibre aull separate easily from the wood, and then dncd in the sun It is 
cnished b) being passed under large iron rollers, and then placed on the 
edge of a boaid, where the fibre is separated from the wood bj striking it 
with a xxooden sword The expense is Rs 3 per barar inaund, and the con- 
vejancc to Cihutta, Rs 20 per 100 niaunds Notwithstanding the small 
cost (£12 to £15) for n ton of Flax laid down nt Calcutta, which was 
pronounced of good quality, and probalilj similar to theothei Indian 1 Iaxes, 
which were x allied m England at xarious prices, xarxing from £35 to £45 , 
also stating that the amount realised on the sale of the seed is calculated to 
Inxe more than covered the expenses of cultn ltion, rippling, anil steeping 
(Report in ‘Agnc Soc Pioc Nox , 18 11, pp 38 and 05) the speculation 
did not succeed For xve find in the ‘ Piocccdings’ of the same Societ) for 
Febiuarj, 1844, pp 45 and 1G5, Mr Wallace, intimating, m rcfeience to 
his operations for sexeral jears past with a xiew to establish the cultixation 
of Flax at Monghjr, that he xras afraid, from the sciions drawbacks he had 
experienced, tint he should be compelled to abandon the speculation unless 
some encouragement xvas afforded bj Gox eminent The Society haxing 
refeired all the papers and samples of Flax rcccixed fiom Air Wallace to 
their Hemp and Flax Committee for report, it is stated that one of the 
members xras m favour of an appeal to Gox eminent, xx-lnle the other thicc 
were opposed to such a step , but as neither the facts nor reasons foi cither 
side are given, xve are unable to draw anj other general conclusions 


The foregoing latliei detailed account of the expenments 
culture, pieparation, and cost of Flax grown m difieient paits 
of India, may appeal to the leadei to have occupied moie 
attention than then impoitance entitles them to But without 
going tlnougli this laboui, it would be impossible to diaw any 
satisfactory conclusions for the pioseeution of any futuie expen- 
ments m the same oi m othei paits of the countiy, if such 
should be thought necessaiy But it is first desnable to know 
what was thought of these fibies when sent to the maikets of 
this countij’- This xve aie foitunately able to do, fiom some of 
the results having been published, and fiom some of the speci- 
mens having been sent to the India House 

A detailed repoit is given fiom Liveipool of the fiist samples 
gioxvn, and of wlncli a lepoit had also been made by Mi Deneef 
But he generally lated them higher than they xveie valued 
in this countiy, though xve are unable to distinguish exactly the 
respective specimens in the two lepoits 

The Secietary next submitted an extract of a lettei xvbicli he bad been 
f.ixouied with by Mi Ilodgkmson on some samples of Fla x (similar to thoso 
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so favorably leported on by the Flax Committee of the Society) foi warded 
by him to Liveipool (v ‘Repoit’ 1841, p 41 ) 

The lcttei, which bears date Jnnuaiy 30, 1841, is fiom Mi Grey, and lie 
says “From what I can judge, and Immg shown them to a friend here 
who has piobably as much through In-, hands as any other in Lncipool, a 
partner of William Jackson, Son, and Co 

“Mi Mm lay seemed far fiom sanguine about them, but I trust they 
indicate the capability of pioducing an article of gre it impoitancc and 
extent 

“ 1st The best is a lot (country Fla\, natne seed, 26th May, 1840) — 
tins may be worth £40 to £45 per ton here, it is finer, softer, and better 
than 

“2d The large parcel (country Flax, natiac seed, 27th May, 1840) — 
which has a fine broad fibre, and not much mfeiioi , it is worth £40, if in 
quantity equal to sample 

“The lengths aie too unequal, winch makes it fall upon the hackle, and 
is a disadvantage Of these two samples the fibre is by no means weakei 
than of many other such Flaxes, and pi obably when this is the case it arises 
from the pi epai ation 

“3d (Bengal, May, prepared by Belgians) Dew-npening weakens, I 
undeistand, the fibre, hurts the coloui, and even presents its bleaching as it 
ought to do, and for w Inch such Flax would be used Where w atei is 
obtainable for steeping, this method should not be resorted to 

“4tli (Indian Flax, No 1, giown m the neiglibouihood of Calcutta, 
worth at least £30 per ton) This is better, but seems, if I mistake not, 
also to be dew ripened It is worth £35 here, however 

“5th These liom imported seed don’t seem equal to the produce of 
native 

“ 6th The heckled Bengal Flax, does not show to advantage, being im- 
pel fectly dressed, and happens to be of a dry, hard natuie 

“ 7tli (Country Flax, native seed, 26th May, 1840 ) This mark is similar 
to the first, but you will distinguish it, being darker coloured and hai sher 

“The fust is the best, I think, decidedly Weakness of fibre is an insu- 
peiable fault where it exists, and it may be peihaps avoided by better pre- 
paration The Belgians’ is very weak, and some of the others 

“ TOWS One of these (Bengal Tow, native seed, 30lli May, 1840), seem- 
ingly the clearing or last tow, is a very good thing, worth in Dundee £30 to 
£33, I should say , the others from firmer tools before this, £20 Anotliei 
of same maik as first worth perhaps £16 These are of great consumption, 
as lecommended before to your attention Codillas from £12 © 16 20 pei 
ton would do well, and could be obtained fiom the waste m piepaiing the 
better Flax, observing alway s that the staple be good and the fibi es sti ong, 
though they need not be of great length by any means In Flax the longei 
the bettei, though not requited beyond model ation, but the fibies should be 
equal and unifoim, so as all to split and yield as much dressed is possible 
These Flaxes on the whole resemble most the common Newiy Flax, which 
costs £40 © 50 pei ton, wanting the natuial sap, in which all these are 
deficient 

“The quality I think will not be of the best foi some time, but much that 
w ould sell laigely m Dundee or even Belfast might be obtained , m Dundee 
cieiy thing is used, down to the coarsest, but Flax woith £10 to £60 pei 
ton is most saleable, and to the most certain and best buy cis The Codillas 
nid Tows theie seems no doubt of. and Flax to bung fiom £30 to £45 pei 
ton ilso” 
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The next lepoit we have is on the samples of Flax giown in 
tlie following yeai 


Agricultural Society of India , 1 1th Aug , 1841 

1 — Foui specimens of country gi own Flax, piepared m Calcutta — Pie- 
sentcd by Mr II Woollaston on behalf of the “ London Flax Expei oriental 
Society ” 

No 1 — Is a sample of Flax of last year’s giowtli, from English seed, not 
acclimated Six hundred pounds of this quality, Mr Woollaston mentions, 
were foi warded to London by the Bucephalus , and by the last mail Mr Rogers 
advises that it was valued at £50 pei ton 

No 2 — Is a sample fiom acclimated English seed, giown in Entally 
The seed was sown last November, and the plant gatheied m Febiuary, 
having been in the giound 85 or 90 days 

Mr Woollaston states that this sample is considered much superior to 
No 1, and that Mr Deneef attributes its superionty, to the seed being 
acclimated, which lenders the separation of the under-bark much easiei, and 
leaves the Flax finei and softer Mi Deneef estimates its value compared 
with No 1 at £56 per ton 

No 3 — Is a sample fiom the sime seed and growth as No 2 — but con- 
sists of picked poitions of plant, so as to furnish a specimen of the degree of 
fineness that it is possible to pioduce This sample is superioi even to No 2, 
and neaily equal to the best produced m Belgium, much sui passing the 
Belgian oi dinar} qualities Mr Deneef estimates its value at £60 the ton 
No 4 — Is a sample of Flax from country seed grown and prepared at 
Bowsing Factoiy, district of Buidwan, estimated in London at £40 to £45 
the ton 


Some specimens of tlie Flax giown tLis yeai Laving been 
sent to tbe India House, and having, in Match, 1841, been 
examined by Mi Hutchinson, of Mai l v Lane, lie thought them 
vety favoiable specimens of so lecent an expenmeut, as they 
seemed to be equivalent to Russian and Polish Flax, which was 
selling at that time foi £40 a ton, and one of the specimens 
appealed of a quality which might sell for £45 a ton m the 
then state of the maiket 

Mi Endeibt-, then of the rope-manufactoiy at Gieenwich, 
thought vain made of it very good, and that nothing could 
pi ci cut both the Flax and Yam piovmg valuable ai tides of 
commerce, if sent m quantities, and of unifoim and sorted 
qualities Messis Noble have leceutly mfoiraed the Autlioi 
that they also had lecened specimens, and thought them equal 
to the middliug and e\en better qualities of Russian Flax 

Til RIP KPR1T1S llO doilllt. fmm tbp prmpmipnpp of nninmn fb«if- 
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u Inch could be consumed hcic in the laigcst quantities The 
question, theiefoic, is Mlicthcr it can be produced at a cost so 
as to yield a piofit to both planters and the mci chants ulio 
would e\poit fiom India to England 


OBSERVATIONS ON I \PI IlIMrNTS 

On leuewing the accounts and the lesults of these experi- 
ments, it appeals that, though abandoned too soon in some 
situations, they were earned on foi a sufficicnth long peuod in 
otlieis to alloii of reliable deductions being drann fiom them, if 
full inhumation on all points had been supplied The soil does 
not seem to liaic been complained of; but though drainage is 
essential m many pnts of Euiopc, the pouei of nrigating w ill 
be found most useful m the East The climate is obuously 
veiy different fiom uliat the plant meets with in Ireland, as 
not a diop of lain seems to fall fiom the time of soiling to that 
of leaping the ciop, but lieaiy dens compensate foi this defi- 
ciency during a pait of the season But as this diincss of 
climate prevails ovei a great pait of India dunng the season of 
cultivation that is, from the end of the rainy season to the 
beginning of the hot weathei it is evident that migation is 
necessaiy for such cultivation, and must not be too expensne 
Peiliaps the double monsoon of the Madras Piesidency might 
in some localities affoid a suitable climate, if the tempeiatuie 
is not too high A perfectly appiopiinte climate may no doubt 
be obtained at different elevations on the Himalayas, and m 
some of the mountainous ranges of the South of India , but 
Euiopean superintendence may not be available and the ex- 
penses of tiansit be too gieat The Saugui and Nerbuddali 
terntoiies appeal favoiable, fiom then moie modeiate climate, 
while some of the distucts of the Noitli-West, of Sindh, 
and the Punjab, may be found suitable, fiom the command of 
migation and the pievaleuce of a modeiate tempeiature 

The piopoition of seed lequned having been ascertained by 
Mr Deneef, we cannot but observe the unexpected lesults ob- 
tained fiom the sowing of some native seed the Flax pioduced 
fiom Sahaiunpoie seed having been considered to be of excel- 
lent quality, and, m Liveipool, to be the best of all the specimens 
sent Amencan seed uas found to be suitable to the country. 
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but it is remarked that when sown in a rich, it did not do so 
well, as when sown m a pooler soil The whole question of 
what is the best seed foi the untried soils and climates of new 
countnes is one of considerable difficulty It does not follow 
that seed fiom a uch soil and the most caieful cultivation is 
necessanly the best for transference to a poorer soil and dnei 
climate, indeed, the conveise would, m many cases, appear to 
be the moie suitable couise But even m the case of Wheats, 
some fiom Australia and from the Neibuddah, pionounced the 
finest in the English maiket, have nevei pioduced good 
ciops m this countiy, notwithstanding the most caieful 
attention Indeed, the most advisable course appears to be 
to glow the best native seed, and as thickly sown as is found 
to be suitable, foi the express puipose of changing the branch- 
ing natuie of the plant, and then making an exchange with 
the seed of otliei districts following the same couise, m oidei 
to insure that intei change of seeds which is so beneficial foi all 
lands of crops, and is conspicuous m India m the indigo crops 
of Bengal being giown from the seeds of the North-West In 
the dnections foi cultuie m Euiope, we have seen that eaily 
sowing is necessaiy to pioduce good fibie, and late sowing for 
seed, but in India the leveise course is to be followed, for 
eaily sowing, m consequence of the high temperatuie, induces 
lapid but, from the diyness of the climate, stunted growth, 
with an abundant production of seed, while latei in the 
autumn the tempeiatuie is lower, the giowth is slower, but the 
dews being heavy, tlieie is gi eater moisture, and this, with the 
slower growth, pioduces finer fibie The early sowing is pre- 
fened by some, m oidei to save the expense of irrigation, but 
this must sometimes be with the sacrifice of the quality of 
fibie 

With lespect to the cost at which Elax can be pioduced m 
India, ne find Mi Leybuin stating that he gets four maunds 
of Elax, 01 328 lb , fiom about one thud of an acre of land, at a 
cost of £2 10s , or foi about £17 a ton , and that this sold for 
£28 a ton m London, but we do not find that he proceeded 
with the cultivation Mr Deneef calculated the cost of Flax 
pioduced by him to be £32 a ton, with a piofit of £8, which 
uould afterwards amount to £14 Mr. de Veunne calculated 
the cost would be £31 a ton, with an aieiage ciop, though he 
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did not get half the quantify The cost of both is evidently 
too high, unless the fiuei qualities of Flax aie pioduced 
Mr Wallace who continued the longest, and pioduced Flax at 
the cheapest late that is, from £1 2 to £15 ought to have suc- 
ceeded, as he states that the expenses of cultivation weie paid 
foi by the seed But we find lnm, as we have alieady stated, 
lepiesentmg to the Agricultural Society that he should 
be unable to go on with the cultuie, from the discourage- 
ments he had met with, unless assisted by the Government. 
Though the difficulties aie not specified, they must have been 
gieatei than appear from the published accounts, and theiefoie 
the facilities and the profit aie not so gieat as they appeared 
to the Agu-Hoiticultuial Society, who thus unintentionally 
induced the Government of Loid Auckland to considei that 
public aid was not necessary 

It is veiy evident that such expenments can only be made 
undei the supei intend ence of Euiopeaus, when, if successful, 
they may be adopted by natives In repeating the experiments 
in moie favoiable situations, it would seem very desnable at 
fiist to asceitam as accuiately as possible the quantity of 
pioduce of oidmaiy qualify obtainable per acre, with good 
cultivation in a favoiable locality, on an average of years, and 
then to endeavoui to impiove the quality. The piofits of the 
two kinds of cultivation and prepaiation aie notveiy dissimilai 
(v p 163) m Euiope Though manufacturers may require 
moie of the coaisei qualities of Flax, planteis will of couise 
glow that for -which they can get the best prices, though it 
v ill be safest at first to leckon only on getting the prices of 
Russian or Egyptian Flax 

We may proceed now to mqune wheie else Flax may be 
cultivated m India 

CULTURE IN SAUGUR AND NERBUDDAH TERRITORY 

The foiegoing experiments weie made almost entnely in the 
piovmces of Bengal and Behai , but it has been mentioned 
that the cential province of the Saugui and Neibuddali 
tei atones seems well adapted foi the cultuie of Flax, fiom the 
natuie of the soil and climate Here, indeed, some Flax has 
ahead} been giown by Mi 'Williams, of wlucli I have been 
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favoured with a small specimen, and fiom whom we shall have 
furtliei samples as well as mfoimation This being the xesult 
of a fiist experiment, on a small scale, is not, perhaps, calcu- 
lated to give a fan idea of what is practicable, paiticularly as 
we are without any mfoimation respecting the mode of culture, 
01 the land 01 quality of seed which was employed But 
Mi M'Leod, now Commissioner m the Punjab, mentions in 
one of his reports, that the giowth is veiy luxunant there 
The Flax is compai atively slioit, light coloured, and lather diy, 
and moie like Egyptian than any othei kind of Flax 

It might be objected to the giowth of Flax so far m the 
interior, that land-carnage for so gieat a distance would be an 
msupeiable obstacle But, as Mr Williams finds it suit Ins 
puipose to send his now-famed Jubbulpoie Hemp even to 
Calcutta, there seems no leason why Flax should not be equally 
able to bear the expenses of culture and of transit In this 
dnection, there is, moreover, an excellent load, described by 
the Cotton Committee of the Agri-Hoi ticultuial Society, 
8th January, 1840 “Fiom Jubbulpoie to Mnzapore, on the 
banks of the Ganges, the great cotton-mart of the Noith-West 
piovinces, a bridged and metalled load of 239 miles in length, 
equal to any m England, has been made by Government, at 
all the stations, the means of tianspoit, and on therivei, boats 
of eveiy description, abound 3 3 This load is regularly kept up, 
and a toll levied at the base of the ghauts The native pnnces 
have, liowevei, without conti lbutmg to its expenses, diminished 
its utility by levying extia duties on the goods passing thiough 
then teintones (v f Jouin Agnc Soc/vol vm, p 115 T ) There 
is a prospect, howevei, of these being remodelled The most 
impoitant consideration, nevertheless, is that of climate 
According to the concunent testimony of different observers, as 
lepoited m the Authoi’s woik, on * The Cultuie and Commeice 
of Cotton m India/ p 311, &c , deficiency of moistuie is 
seldom complained of, and theie will, piobably, be seldom any 
excess in the season when the Flax would be cultivated that 
is, m the cold-weathei months Hence the chief difficulty m 
India will be diminished, if not entnely escaped 

1 See also a letter bv Montague Gore, Lsq , to the same effect, in ‘ The Tunes,’ m 
the -ummer of 18o3 
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Though not within the limits of the Bengal Presidency, we 
may heie most appiopnately mention that good Fla\ has been 
pi oduced still furthei south, ulieie delation pi oduces lowness 
of temperature accompanied w ith moisture of the atmosphere, 
as on the Shevaroy IIills and on the Neilghemes Dr 
Cleglioin, Secretary of the Agn-IIoiticultural Society of 
Madias, is well qualified to gne the best aduce on localities 
wlieie e\penments may most fitly he tried, and Piofessor 
Mayer is tlieie, to gne the benefit of Ins chemical investigation 
of the Fla\ plant and soil Mi M'Pvor, in charge of the 
Public G-aiden at Ootacamund, is well situated for mahing 
experiments on the giowth of Flax in the cool and moist 
climate of the Neilglieiries, if the culture should m other 
lespects appeal desnable 

Linseed has long been cultnated in the Madias Presidency, 
though not to any gieat extent Dr Amslie mentions the 
seed undei the name of Ahvuei, and states that m the southern 
paits of the Peninsula, the Mootclne men and oil pamteis 
make use of Linseed oil But we now find Linseed among 
the Expoits in the year 1850-51, there weie exported 801 cwt 
of Linseed fiom Foit St Geoige, neaily all to the United 
Kingdom 

CULTURE IN BOMBAY PRESIDENCY 

In the Bombay Piesidency, Linseed is also cultivated, as in 
all otliei paits of India, and has of late yeais been expoited in 
considerable quantities We observe that m the year 1850-51, 
59,076 cwt, and m 1852-53, 162,015 cwt = Its 486,046 m 
value, weie impoited into Bombay fiom the Concan, and 
that theie weie expoited to the United Kingdom, in 1850-51, 
50,102 cwt , valued at Rs 170,112, and m 1852-53, 114,309 cwt 
=Rs 342,926 m value We do not observe that any attempts 
have been made to grow Flax It is piobable that the 
low country along the coast may be too hot, and the countiy 
above the ghauts too dry, but of this those who aie located 
m these paits can most conectly judge, if it should be thought 
desirable to make the attempt Col Sykes descubes Linseed 
as geneiallv cultivated in the Dukhun 
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The export of Limccd fioin Bonibav is now estimated at an 
annual value of about four lacs of rupees although five v cars 
ago it did not exceed one lac This the Chamber of Conuncicc 
ascribes to the improvements on the Thulghaut load, and to 
the consequent reduced cost of com cv mice in carts instead of 
on bullocks 


PHOPOSJ o Cl ITt III IN III Mill riM) 

An article has latch appeared m the ' Benares Btcordci ’ 
(lath July, 1S5 i), proposing the cultuie of l'la\ and of Hemp 
in Bundlccund, obsenmg that "with less cipitil than uhat 
English merchants non expend in Itmsm, India can pioducc 
Flax which will not be mfciior in fibre 01 colom to the lliga 
Flax Tn Bundlccund the soil is almost free and unoccupied, 
and the land rent is also so low, that fniltne in the cultivation 
of either of these two products Flax and Hemp would be 
impossible There arc ntimcious hill stic mis with clcai water, 
overthe whole countri, that would admirablv serve the puipose 
of steeping” But the gicat unccitamtv is the climate, which, 
like the pails of the Gangetic v alley which have been alluded 
to, is verv div during the xcison of cultivation But it is 
certainly w 01 tin of liiqunv, b} those f ivorablv situated foi the 
purpose, whether, by iuig.it ion, or In, the aid of the dew which 
undoubtedly falls m the cold weather, this divness might 
not be sufficiently obviated to allow of the pioductian of good 
Flax 


CUJTUUL IN TUI N0RTHI Il\ DO Ml 

The most northern station fiom which any Flax was sent 
during the experiments of the Flax Society was Allvgtuh, m 
27° and 28° of noith latitude Mi .T Saundcis, on the 2Gth 
July ('Proceedings/ p TOO) mote that he had sent a sample 
of the FJax which he had giown on the banks of the Ivotc 
Nuddee But he dcscubed it as picpaied with vciy clumsy 
tools, and cost him about foui mpees a niauiid foi meicly 
bieakmg, as to scutching, it has had none 

The finest seed was, howcvci, obtained fiom Sahai tinpoie, 
in 30° of noith latitude a locality with which the Authoi is 
well acquainted, but where no Flax is pioduced, and wlicie the 
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soil and climate aie diy during the cold-w eatliei months and 
season of cultivation, that is, fiom Octobci to March, with 
the exception of some lam at Clmstmas time, often called 
the chola Inn saut The distnct has, lioweiei, enjoyed the 
advantage of canal lingation lor moie than twenty ye.us, 
undei the supeiintendence of Su Piohy Cautley, gicatly to 
the benefit of the countiy and people This would gne gieat 
facilities foi Flax cultivation, and would not be expensne 

The expenmental cultuie which has been sanctioned to 
be made by Di Jameson in the Botanic Gaiden at Sahaiun- 
poie, as well as in the Himalayas, will no doubt be earned on 
with his cliaiacteristic eneigy The experiment will be useful 
from the information which it will undoubtedly affoid foi com- 
panson with those which have been made in Bengal and Beliar, 
as Sahai unpore is situated neai the noith-westein extremity of 
the Gangetic valley, and the temperature is such that theie is 
eveiy piospect of the plant being slow in growth, and that, 
with the aid of canal nngation, the giowth will be such as to 
insure sufficient length of fibie Of the teraperatuic in the 
cold-weatliei months w r c may judge fiom the following, deduced 
fiom the Autlioi’s observations while he was Supenntendent of 
the Botanic Gaiden , fiom which it will be seen that November 
w r ould be the fittest month foi sowing, and the crop could be 
gathered m Febiuary 01 Maicli, befoie the heat becomes gieat 

Mean Tcmpcralur e 1 

Oct Nov Dec Jan Feb March April 

74 G4 55 52 55 G7 78 

In the Himalayas the season of cultivation is the same as m 
Euiope, for theie, as lieie, the winter mouths are too dbld for 
the growth of plants but the spung and summei tempeiatuie 
is exactly suited to the giowth of an annual like the Flax, 
plant 

Mean Tempcratui c 

March April May June July August Sept Oct Nov 

53 59 6G G7 G7 GG 64 57 50 

As fai as temperatuie is concerned, theie is evidently a long 
period for cultivation, and different months might be selected 

1 See the Author s Report on the Botanic Garden at Saharunpore, ‘ Journ of the 
Asiatic Society,’ vol i 
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foi tlie purpose But tlieie is a gieat diffeience m the moistuie 
of the difleLent months, as the lams come on m the middle of 
June, and aie excessive foi thiee months But it would be 
interesting to asceitam the effects of such moisture on the 
giowth of a fibie like that of Flax It is piobable that the 
plant would lequue to be suppoited, to pi event its being laid 


CULTURE OF FLAX IN THE PUNJAB 

The Punjab, so lecently acquned, is alieady as settled as 
any of the oldei piovmces, in consequence chiefly of the eneigy 
and intelligence of the Seivice being applied to devising 
methods ot Government suitable to the people and countiy, 
instead of attempting to mtioduce English institutions among 
foieigneis uho aie uuable to appieciate 01 to take advantage 
of them. In the Punjab, we see some of those who weie 
fighting against us, now employed m the fai East with oui 
own tioops, but many being necessanly left without employ- 
ment, are leady to take to or letuin to agncultuial pursuits. 
The vi go to us measuies which have been adopted, while they 
give secunty and freedom of communication, will also greatly 
facilitate agncultuial pursuits, especially as some of the public 
woiks in course of execution are canals of irrigation 

Theie, the Kote Kangia valley teems with Chinese Tea 
slnubs, the fiist of which were planted m the yeai 1848, that 
is, immediately after the conquest of these hills by Loid 
Haidmge, and the Tea which has been prepaied from these 
plants is consideied to be of the fiist class of China Teas, by 
such excellent judges as the Messis Thompson The cultuie 
of Silk has lately been mtioduced by the Agn-Horticultuial 
Society of the Punjab the fiist specimens having been 
sent to Calcutta and to this country, weie consideied to be 
naturally of good quality, but veiy indifferently reeled Mi 
W H de Yeiiune having been sent up by the Government 
with an establishment of silk-windeis and -leeleis from Mor- 
shedabad, and some samples of silk of then winding having 
beeu sent to Calcutta and to the India House, the foimer was 
pionounced by Mi E Kilbuin, on 1st Septembei, as "lequiring 
only a little more attention to lank with the pioduct of the 
best Bengal Filatuies/-’ and which would have been noith in 
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May about Rs 12 8 pei factory seei The specimens sent to 
the India House weie submitted to the Messis. Dui ant, u ho 
gave a most caiefully diawn up lepoit, and pronounced them 
excellent specimens of Bengal Silk, hut requmng a little 
more caie, and worth fiom 145 to 15s a pound in London 
Vigoious measures have in consequence been adopted for the 
prosecution of the cultuie hv plantations of different kinds of 
Mulbeny, besides the kind xxhich is already common in the 
countiy, which, in the opinion of Mi de Vennne, is almost 
equal to the Bengal Mulbeiry It is piobable that some 
difficulties may be expenenced from the diyness of the climate 
m the plains of the Punjab, but theie can be none m the 
hilly districts, wlieie the Tea plant is flouiishing Some of the 
native Wools also having been highly appioved of, twenty-fhe 
Menno Rams have been imported by the Government from 
Austialia, foi tliefuitliei improvement of the bleed of Sheep 

That some paits of the district aie well adapted for the 
pi eduction of fibies, is evident fiom the Kote Ivangia Hemp, 
to be aftenvaids descubed, pioving one of the stiongest of 
known fibres The Agn-Hoiticultuial Society of the Punjab, 
theiefoie, have begun then expenmental cultuies in a very 
favoiable locality, fiom the great vanety of soil and of climate 
within the command of then membeis If the Geogiaphy of 
Plants and of Animals is attended to, as well as the Pnnciples 
of Cultuie in new situations, little doubt need be enteitamed 
lespectmg the success of the above cultures as well as of 
Plax 

Though Linseed is so extensively pioduced throughout 
India, we lieai nowhere of the fibie being valued and sepa- 
lated But when we get to the confines of eotton-pioducmg 
districts that is, into the Punjab we find that some Plax, 
piepaied by the natives on then own account, is sepaiated m 
the neighbourhood of Lalioie Poi we are told that the stalks 
of the Lmseed plant yield a fibie, which is made into twine, 
and used for the netwoik of then charpaes oi native beds 
This mfoimation was elicited m consequence of inqumes ongi- 
nated by Mr Pi ere, the distinguished Commissionei of Smdk 
fiom his desne to promote the cultuie of Linseed in the 
piovmce undei his chaige The fibie, howevei, of the Linseed 
plant is separated in still moie noithem paits, as some seed 
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of Bokhaia Flax sown in England was found to be that of the 
common Flax 

The inquuies made respecting the growth of Linseed m the 
Punjab elicited the following facts 

On the Cis-Sutlej it is stated that thi'ee seers to a begih aie sown 
broadcast when alone, or m drills, probably as an edging to other crops 
Tliree maunds of Linseed considered a good crop The stalks and husks con- 
sidered refuse and useless The seed sells for IS seers foi the rupee to 
oilmen A maund of seed yields of oil 10, seeis, of oil-cake 291 seer* 
The oil sells for 5 and 51, and the oil-cake at 60 to 66 seeis foi the rupee 

In the Jalindhur Doab, Linseed is cultn ated, especially m the Kliadu or 
inundated land of the Beas and Sutlej Risers, but plants always small, 
seed sells for 20 to 30 seers for a rupee It is also cultia ated in the Sheerw ul, 
or tract of country m which the soil is firm and co\ ered by a deposit from the 
rains, with the subsoil always moist — ripens before barley, and gcneially 
before wheat 

Linseed is also cultisatcd m the rich loamy soils of the Kangra district 
skirting the Himalayas, but chiefly m the eastern parts, on account of the 
seed, which sells for 20 to 100 seers for the rupee — Flax itself burnt 

In the Punjab, sown with barley and mussoor (or lentils) m Ivatick (Oct 
and Hov ), and is ripe in Cheyt (March and April) , usually sown intermixed 
with the above crops, or m separate patches Never migated, but grown 
along the Sutlej, m Ivhadir land, or that which is inundated duung the rainy 
season, but never manured 

In the Lahore dnision, it is grown chiefly about Sealkote and Decna- 
nuggur, and is the only part where the fibre seems to be made use of, as it is 
stated that the stalks yield a fibre which is made into twine and used chiefly 
for the network of their charpacs or native beds The pi ice of the seed 
is about Rs 2 8 per maund Few localities are stated to be well suited to 
it, and the seed was in little demand Twine made of the fibre was sent, but 
no notice seems to haae been taken of its quality 

Fiom the above details of cultivation, it is evident that 
though Linseed is very'- geneially known, it is nowlieie exten- 
sively cultivated, as is evident fiom the puce of the seed, which 
is deal m companson with that of Wheat Some of the uses 
aie well known, foi instance, the oil is used as a dijing oil, 
and the bruised seed, mixed with flour, is described by Majoi 
Edwardes as given as a stiengthemng food foi cattle, and the 
oil-cake is no doubt employed for the same pm pose, while 
the fibre is sufficiently valued to be sepaiated m some, though 
burnt m most othei places It would seem much in favour of 
the pioduction of good fibie that the gioivth is much slowei 
than in the southern provinces of Bengal 

The Society began some experiments on the culture of Flax, 
in the cold weather of 1853, with seed obtained fiom Sahai mi- 
pore , that is, the same place from which the best seed was 

13 
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obtained m tlie expenments in Bengal and Behai, and which 
produced such good Flax ( v p p 176 and 182) The samples 
w r eie piepaied undei the supcimtendence of Coipoial Keenan, of 
H M 5 s 10th Regiment Of the opinion foimed of these samples 
when sent to Calcutta, Mi Wood, Secretary of the Chamber 
of Commeice, wntes “7tli June, 1854 The general opinion 
regai ding the Flax is very fa\ oi able It is consideied the 
finest that has been evei giown m the countiy, and that the 
cultivation of it might be eucouiaged” Some of the special 
reports aie as follow 

Mr Stalkutt writes — “Tins Flax is decidedly the host specimen of this 
country’s giowtli, and I should saj a good merch mt ible article It is aei) 
difficult to gne a thorough report upon it, as wc hue none liom Europe to 
compaie it -with From the test it did not appeal ier) strong, and from its 
smell I should saj that oil lnd been used in the preparation, perhaps with 
an improied method it would hare gi cater strength, is oil, genu all) spe ik- 
ing, detenoiates greatl) the stiength of Hemp md Fla\ I would like to 
see it in greatu bulk , a handful is not a f m sample ” 

Report from Mr Haworth — “Although I im not a member of the rhx 
and Hemp Committee, I am glad to haae had the opportumt) of examining 
the sample forwaided to the Societ) by Mi Cope On the whole, I think, 
its preparation does great ciedit to Corpoial Keenan, an) shortcoming is 
owing to the finer heckles not being ready I think the length of fibre is 
good, tbe coloui of the greatci part is blight and health) — that portion 
show's good strength , there is, how ei tr, a small part of the sample of a dark 
dull colour, w Inch, I think, is caused b) oa er-retting, and tli it portion of the 
sample is, as might be expected, weakei than the lest If the natiaes of this 
counti) could pioduce such Flax as this specimen under notice, from the 
immense fields now grown m Bengal for seed onl), what an enoimous 
amount would be added to the a alue of our exports ” 

Mi Stalkaitt is a lope-maker, of the film of Messis Ilaiton 
and Co , of Calcutta, and wished ten maunds to be sent to him 
by the quickest tiansit bullock-tram and steam-boat m ordei 
to see avliat he could do with it m Ins oavn business He 
wnshed also foi “ a couple of maunds of the tow/ 5 as he thought 
“it might be useful foi the lailavay 55 Mi Stalkaitt’s lemark 
about oil being used m the preparation, is lefened to by the 
Secietaiy of the Society, and contradicted, “as no oil was 
used 55 It is probably an accidental testimony to the softness 
of the fibre, which, m most of the Flaxes fiom waim counti les, 
is found to be diy and haid 


The Sub-Committee appointed by the Societj to diaw up a 
proposition foi Flax arrangements, submitted the following 
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Suggestions regai ding the improvement m, and inciease of, tlie cultivation 
of FI i\, or Linseed pi mt, for the cake of its fibi c 

1st — It is to be m.tde genernll) known tlmt n premium, oflts 500, Ins been 
sanctioned b} the Supreme Government of India, to bcgi\en foi tlie hugest 
area of land that in ly be ipproprnted, in the Puli] lb and the Cis- null 
Trans Sutlej St ite«, to the culture of Fln\, during the season of 1851-55, 
being not lets than 25 acres in in} one ail! lge 

2d — A second premium, ol Its 350, has been similarl} authorised, foi the 
next lirgest area so cultnnted, being not less than 20 acre'-, in an} one 
nil lge, and — 

3d — A third premium, of Its 200, is to be granted foi the third largest 
piece, being not less than 15 ncies in nil} one ullage, that is to s i> the 
Government will award the first pienmim to an} one hind-holder, or mII ige 
coinmunit} of land-holder', who in i}, in his oi their mwi till igc, cultivate, 
for the production ofITix. fibre, ground aggregitmg, m the whole, 25 acres, 
or as much upw ards as the oi ners in t\ ehoo c c 

Moreover, the Government of Indu hue sanctioned the pm chase, on 
beh ilf of the Socict}, of the entire crop of inci clnntable FI ix, including the 
fibre, if ot the required length, that inn} be produced m the Punj ib, and to 
piv for it at the current m irket rate of the Max seed, with 25 pei cent 
added for the fibre 

It is to be a condition that not less than sixt} Compan}’s seers of Flax 
seed, be sown on eich beg ill, cultivated with a view to competition , and 
that the growers be informed that Government is picpaied to purchase the 
whole of the seed, ind likewise the fibic, if of the pioper quulit}, on the 
terms above st ited, but that the uithoritics be instructed not to pmchnse 
such produce unless it measuie, in the stem, tlnee and a hill feet in length 
or moie, tint it be well dned, and the seed just on the point of npcning, 
but not so ripe as to allow of its falling out of the nod bv the wi} 

The directions for cidlaatmn are os follow If the following instructions 
arc strictl} attended to, there is no doubt that the Flax will nil be of the 
required length of staple Not less than sixt} sceis of I* lax must be sown, 
broidcast, tint is with the hand, on each begah, as the thickei it is sown the 
longer will be the plant, and the more free it will be fioin blanches, which 
are very injurious The land must be thoroughly ficed fiom weeds by 
repeated plouglnngs, previous to sowing, it must be well mnnuicd with the 
richest manure procurable, such as is given to land lor tobacco, be 
smoothed, and divided into beds as loi wheat The seed must be 
sown between the 1st and 15th November, but not later The Flax 
land must be watered as frequently as wheat-land , and the fields must be 
kept perfectly free from weeds until the Flax is six or seven inches high 
After that, no more weeding will be lequned The land selected should be 
light lo uny soil , Kliadir land is the best When the seed begins to show 
signs of ripening, the Flax must be pulled gently by the loot, and laid on 
the ground to dry in rows When thoioughly dn, it must be tied up in 
bundles as large as a man can convementl} span w ith both hands, and it can 
thus be easily measured The seed cm be stripped ofF (lippled) on annul 
of the consignment at Lahore, and the final puce be ariangcd accoiding to 
the current r ite of Linseed in the Lahoi c m irket That is, if the successful, 
or any other, competitoi (all Flax will be bought that is of the lcquued 
length, whether a picmiuin have been awarded foi it oi not), who may 
deliver Flax, yielding 125 maunds of Linseed, will, if, as at picsent, the nerik 
be Its 2 8a ninund, leceive Its 312 8 for the seed, and 25 per cent, or 
Its 78 2, additional, as compensation for the fibre, or Its 390 10 in all 

It is to be understood that successful competitois are to be paid foi their 
crop as well as others, but that no cultivators are bound to sell, should they 
wish to dispose of their crop in any other manner 



196 


OULIUHL OL 1U\ IN Till, I»IjNT\H 


It might he explained to the rjuts, tint those who me not merciful in 
giowmg l'la\ ol the requned length, will find a read} mnrhet tor the seed 
m Mooitan, whence it will be cornered to Sindh foi export to hmxHnd 
It is furthei stronglj 1 ecoininendcd, is a mw fr tture in thr proposed 
measures, for mipronng the udtnation of this important staple, that the 
Society he authorised to lure, on behalf of (jox eminent, fiom .')() to 40 
begahs oflind, m the immediate xiunit} ot then girden, for the nilttx ttion 
of Flax, during the coming season, so ns to admit of a comparison being 
diawn between the Flax grown hj the /uincendais and the plant reared 
umloi piobabl) moic faxorable < iiumistanecs 'J lie seed requited for cn h 
beerah, the purchase of which, it is hoped, the Cox eminent will iFo smction, 
will he one inaund and a hdf (at a cost of about 1!- 1), and the land is 
obt unable at J?s 20 per hegali , for winch sum the i ultix itor- undert the to 
ppitoun all ngnculttirnl operations, Midi ns ploughing, watei mg, weeding, 
sowing, and reaping, for one y cm — a pi m !>} w hu h the grow or can nseert mi 
the expenses ot his crop to a rupee It is «timi"l} k ecumncnded to the 
Meeting that, in confident nnticip ltion of the «imtion of the nuthoiities to 
this measure, wlneh anticipation the} xenture to rest mi the past liberal it} 
of Gox eminent, and the great impel tnnoc of the subject, and nho on account 
of the ndxanced state ot the season, the Sceretan he, at once, empowered 
to make arrangements for obtaining land 


The vigoious proceedings of the Agii-IIorticulhnnl Society 
of the Punpib, and the lead} patronage of the Gox eminent, 
including the purchase of the pioducc, ought to pioducc some 
decisixe results, if the soil and climate aie found to be faxoia- 
ble, and of this theie can be little doubt, fiom Flax Inning 
been pioduccd theie last yeai, and fiom the descnption gnen 
of it by the members of the Hemp and Flax Committee of 
Calcutta The specimens stated to haie been foi warded to 
the India House liaxe not been received But while tlie best 
method of cultuie will be asceitaincd by the Socictx m then 
own cultivation, it is to be feaied that the length of stem 
lequned (tlnee feet six inches) will exclude much of what may 
be giown by tlie ryuts The extension of the cultuie will no 
doubt leduce the puce of the seed, and enable it to be sold at 
such rates as to allow of its becoming an aiticle of cxpoit to 
Euiope. 

The Society having included in these lecommendations an 
application foi some tons of the best Linseed (mentioning 
especially the Belgian) as xvell as some tools, to be sent them, 
tins xv as appioved of, and forwaided by tlie Indian Govern- 
ment, in August, 1854, but as it w r as obviously loo late foi 
any laige quantity of seed to be sent m time foi the sowings 
of this yeai, small quantities w r ere sent out by the oveiland 
loute foi the sake of companson xvith the native seed, and 
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al'-o ‘■omc tools as sp( unions Hut as it is t\t ranch doubtful 
what kind of seed will answer best in the soil and diniiti of 
the rum ib, it bus bn n thought preferable to send the seeds 
of diflucnl kinds as Riga, Dutch, American, Ltighsh, and 
Irish 


ctirnu oi n \\ in si \ mi 

The province of Smdli, about «'U»0 miles m length, cxlindmg 
from to 28° X , < onMsts of a dt It i of t\l(*iiMW alluvi d 

ti icts mtcrscctid In unmounts can ih md watt mourn s ( winch 
enable cultivation to be timed on bv irrigation, thus making 
up for the difiuenev of rain Though tbr temperature of a 
grcil put of the \eai is Jnglt, it is ptobable that that of the 
cold-wc ither months niuv he suflicientlj low to allow of the 
successful (ultnation of Pln\ and Linseed, at the same time 
with the Wheat, Bariev, and Oil-seeds which form the Rubbee 
oi cold-wcatbci ctops of Sindh, as of most pails of India 
Indeed, Ah hroio, the enlightened Commissionei of Sindh, 
wiotc to the Bo irtl of Vdimmstialion of the Punjab, to have 
lnqmncs made tlnoughout that teruton on the e\tuit and 
nature of the Linseed cultivation thou in the result of winch 
niqiurv lias been given in the picccdmg pages 

A commercial gentleman, to whom were lcfcricd the speci- 
mens of the Punjab Linseed, and the pi ices at which it was 
sold, obseives “that Iliac, as m Sindh, the cultnie of it is 
altogctliet upon so limited a scale as batch to supph local 
wants, and judging fiom the Ils 2i pci mnund quoted as its 
sale pi ice m Lahoie, which, with cost of carnage to Kui incline, 
800 to 1000 miles, would stand m Ingliei than the lulmg lates 
in Bombay” “The quality of the Linseed” he consulcied 
"good, and such as would command the highest puces m 
Math Lane, which manage about d8<? pci qunitci ” 

Upon this, ]Ur Ficiejustly icmaiks that "the picscnt pnees 
of an aiticlc, which is at picsent giown in small quantities 
merely foi local consumption, afi'oid no means of judging of the 
puce at winch it can lie piofilably giown m huge quantities 
foi e\poitation, and looking at the way m which it usually 
flounshes m wheat-land m India, and at the picsent puces of 
wheat, I feel little doubt hut that it can he giown vciv cheaply 
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in mam pails of tlic Punjab and SnuUi The facilities which 
exist foi w atei-cainago down the Indus will iciidci its (r insport 
cheap, while gtcat and constant demand exists for it in 
Bombay 

“I think, thciefoic, that it is an mticle to which attention 
mav lie piohtnbly dnectcd m any distnet wheic it is dcsnable 
to discoier m tides of pioducc adapted fot cxpoitntion ” 

The Bombay Clmmbci of Commeice obscnc "Linseed of 
the quality descnbed as the giowth of the Punjab would, ntidei 
all oidmaiy cuctimstanccs, command a icadx sale in this maiket, 
at from Its 3 4 to Its 3 8 pei cwt of 112 lb , and during 
the gieatci pait of the past ycai the pnee lias been as high ns 
Its 3 12 ” 

The Author has been favouicd with a letter (dated 10th 
August, 1854) fiom j\Ii Fieic, m winch he states that "For 
the last two seasons attempts lime been made, with \ery satis- 
factoiy lcsults, to introduce the cultuie of Linseed into Simlh 
It glow's well m tlic oiditiaiy wheat-lands, and under c\cry 
disadvantage, tlicie lias been no fmluic tiaceablc to soil or 
climate I lia\e no doubt but that, m a few jears, it will be- 
come one of the staple ai tides of export ” 

He also states that attention has begun to be directed to the 
fibie, and that Mi Ilaivev, who was in early life piactically 
engaged m Flax fainnng m Ireland, and who has now been 
some yeais lesident m Sindh, lias commenced some expeu- 
ments, and hopes to be able this season to send to tins countiy 
some specimens of Flax giown m Sindh In a pieuous page 
it was mentioned that Mi Bum, who had been some yeais m 
Sindli, had seen some thick-sown Flax glowing tbeic luxu- 
nantly, and winch he had no doubt would pioduce Flax, though 
it had only been cultivated on account of the seed 

Some Euiope seed, foi the sake of companson with the na- 
tive seed, and some heckles, which Mi Ilaivey wnslied foi, 
have been, at Mi Fieie’s lequest, foi wauled, by oulei of 
tbe Couit of Dnectois, by tlie oieiland loutc to Ivuuachee 
Theie seems no doubt of success to at least tbe same extent 
as m Egypt, if the cultuie is peise\ eied m until the proper 
methods of cultivation and of piepaiation have been caiefully 
ascei taiued 
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We hare already seen that the stem of the Fla\ plant con- 
sists of a cential vood-hbe pait, called shove 01 boon, and of the 
tough fibies called bast oi linilcoveied by cuticle, all cemented 
togethei b\ gummy and azotivcd compounds These paits aie 
so closely adheient to each othei, and the fibres to one another 
and to the cellular tissue, that the} r ate tilth difficulty sepa- 
rated ftom each othei, and the times obtained for economic 
use But it may be obsened that if gieen tegetable mattei 
be exposed to the continued influence of wet or of diought, 
disunion of the adherent paits takes place, and that they may 
then be leadily separated from each othei The same efiect 
takes place if some of the constituent paits are dissolved 
out by the agency of a chemical solvent, 01 uatei at 
different tempeiatures, the rest being set fiee, the fibres 
may then be easily separated All these methods have been 
and aie employed for the separation of Flax fibie in different 
localities These are fully detailed in various woiks, as veil as 
m the papers of the authois ne have lefcned to, in the ‘Journal 
of the Itoyal Agricultuial Society of England ’ The directions 
of the Royal Flax Society aie full and detailed, and include 
most of the essentials given in Mi MacAdam’s Pnve Essay 

The oldest method, piobably, is that called Dew-iettwg, 
when the Flax stiaw 01 stems aie spiead out on the glass, and 
exposed to the action of the atmospheie, combined with that of 
dews 01 lain, 01, m the absence of these, they aie caiefully 
wateied Tins, though an effectual, is an unceitam, and also 
a veiy tedious process, requiring fiom tlnce weeks to a month 
for its completion Archangel Flax is thus piepaied Mi 
MacAdam infoims us that it is piactised among the Walloons, 
and also in the United States of America, and that Flax 
thus piepaied lequnes a slioitei time foi bleaching 

The most geneially adopted plan is that of steeping the Flax 
stems, either in slow cunents of watei (and that of the Rivet 
Lys is paiticularly celelnated) 01 in pits 01 pools of water 
The "action of water is useful, paitly, by giving ongin to fei- 
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mentation, which loosens the adheience of the constituents, oi, 
at certain tempeiatures, by dissolving some of the constituents 
and. setting fiee the otheis Both methods aie piactised in 
India, in di (lei ent paits , but the steeping so as to produce 
fei mentation is that genet ally adopted, and, aceoiding to Mi 
Deneef, well undei stood by the natives of India who, indeed, 
must have long, as they now laigely piactise the ait, fiom the 
Quantities of Jute and of Sunn which the} prepaie by this method 
Though not applicable in all points, especially in the time re- 
quued, fiom the diffeience of tempeiature, the instructions of 
the Royal Flax Society aie so full, that w r e lepunt them heie, 
foi compaiison with the otliei directions 

Watei mg — Tins process requires the greatest care and attention Pun er 
watei is the best If spring watei has to be used, let the pond be filled 
some weeks, 01 months, if possible, befoie the Flax is put in, that the sun 
and air may soften the water That containing iron 01 other mmeial sub- 
stances should nevei be used If river water can be had, it need not be let 
into the pond sooner than the day before the Flax is to be steeped The 
best size of a steep pool is 12 to 18 feet bioad, and 3 } to 4 feet deep Place 
the Flax loosely in the pool, in one lajer, somewhat sloped, and m regulai 
l ow s, with the i oot end underneath , the tie of each row of sheav es to i each 
the roots of the pievious one , cover with moss sods, or tough old lea sods, 
cut thin, laid perfectly close, the sheer of each fitted to the other Before 
putting on the sods, a layer of rushes or lagweeds is leconmiended to be 
placed On the Flax, especially in new ponds (or packed in crates which are 
weighted down) As sods are not always at hand, a light covering of straw 
may do, with stones laid on it, so as to keep the Flax just under the water, 
and as the fermentation proceeds, additional weights should be laid on — to 
be removed as soon as the fermentation ceases, so as not to sink the Flax too 
much m the pool Thus covered, it never sinks to the bottom, noi is 
afiected by an or light A small stream of water, allowed to run through a 
pool, has been found to improve its colour In this case, if the pools are m 
a line, the stieam should be conducted along the one side, and run into each 
pool separately, and the water of each pool i un off, along the opposite side, 
m a similar manner It will be sufficiently steeped, in an avei age time, 
from eight to fouiteen days, aceoiding to the heat of the weather and the 
nature of the water Every grower should learn to know when the Flax 
has had enough of the watei, as a few hours too much may injure it It is, 
howevei, much more frequently under-watered than one; -watei ed The 
best test is the following Xiy some stalks of average thickness, by breaking 
the shove, or woody part, in two places, about six or eight inches apart, at 
the middle of the stalk , catch the broken bit of wood, and if it mil pull 
freely out , downwards, for that length, without breaking or tearing the fibre , 
and with none of the fibre adhering to it, it is ready to take out Make this 
ti lal every six hours after fermentation subsides, tor sometimes the change 
is rapid Never lift the Flax roughly fiom the pool, with forks oi giapes, 
but have it caiefully handed out on the bank, by men standing m the watei 
It is advantageous to let the Flax dram twelve to twenty-four hours, aftei 
being taken fiom the pool, by placing the bundles on their root ends, close 
together, oi on the flat, with the slope, but the heaps should not be too 
huge, othen ise the Flax will be injured by heating 
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Spreading — Select, when possible, clean, short, thick pasture ground for 
this opeiation, and mow down and remove any weeds that rise above the 
surface of the sward Lay the Max evenly on the grass, and spread thin 
and very equally If the directions undei the head of rippling have been 
attended to, the handfuls will come readily asunder, without entangling 
Turn it two or three times while on the grass (with a rod about eight feet in 
length, and an inch and a half in diameter), that it may not become of 
different shades, by the unequal action of the sun, which is often the case, 
through inattention to this point Turn it when there is a prospect of lam, 
that the Flax may be beaten down a little, and thus prevented from being 
blown away 

Lifting — Six to eight days if the weathei be showery, or ten to twelve if 
it be dry, should be sufficient on the grass A good test of its being ready 
to lift is to mb a few stalks from the top to the bottom , and, when the wood 
breaks easily, and separates from the fibre, leaving it sound, it has had 
enough of the gi ass Also, when a large pi oportion of the stalks are pei - 
ceived to form a bow and siring, from the fibre contracting and separating 
fiom the woody stalk But, the most certain way is, to prove a small 
quantity with the handbreak or m a flax-mill In lifting, keep the lengths 
straight and the ends even, otherwise great loss will occur in the rolling and 
scutching Tie it up in small bundles , and, if not taken soon to be 
scutched, it will be much improved by being put up in small stacks, loosely 
built, with stones or brambles in the bottom, to keep it diy, and allow a free 
circulation of an Stacks built on pillars would be the best 

Drying, by fire, is always most pernicious If properly steeped and 
glassed, no such drying is necessary, but, to make it ready for breaking and 
scutching, exposuie to the sun is sufficient In some districts, it is put to 
diy on hlns, in a damp state, and is absolutely burned before it is dry, and 
the inch oily propei ty of the Flav is always greatly impaired On this point, 
the Society can scarcely speak too stiongly, as the Flax is either destioyed, 
01 rendered not woith one half of what it would be, if properly dried 

As success m tlie above piocesses depends m a great measuie 
upon the quality, as well as on the tempeiatuie of the watei, 
and this being fiequently cold in noithern latitudes, led 
to the invention by Schenck, in 1846, of his patented piocess 
in which the lequisite degiee of tempei ature could bp obtained, 
and, of couise, maintained, as well as inci eased This, though 
appaieutly a new piocess, has long been adopted m the East, 
as the natives of Sumatra, and likewise of the district of Rung- 
poie, have employed warm watei, as well as some chemicals, 
foi the sepai ation of the fibie of diffeient plants, as we shall 
see under the head of Sunn and of Nettles 

In Schenclds piocess the tempeiatuie of the steep- watei is 
kept at 80° to 90°, but may be inci eased to that which is 
faioiable to the piocess of fei mentation foi the effects depend 
upon the desti uctive powei of feimentation quite as much as 
in the old piocess A gieat saving of time is effected as not 
moie than seventy-two liouis is requited foi the fine, and about 
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ninety-six lioms foi tlie coaise qualities, and a moie unifoim 
fibie is, moieoiei, pioduced 

A disadvantage of tins piocess, in compauson with some 
otlieis, is that, dui mg the piocess of fermentation, the same 
kind of gaseous exhalations aie given off as in the oidinaiy 
method These gases have been stated “by chemists to 
consist chiefly of carbonic acid and hydiogen, m neaily equal 
parts” Di Hodges has clearly shown that the fei mentation 
is of a peculiai cliaiactei, tiaces only of acetic acid being found, 
while butyric acid is generated in laige quantities 

Otliei objections have been stated such as that the fibie 
was weakened when ovei -heated, and another, that a most 
offensive matter adheied to the stiaw, and that, m the process 
of scutching, the scutcheis could not beai the smell of the 
lintant dust which flew off With legal d to other objections 
such as that the yield of fibie would be less, that it would 
be weakened, and that the linen made from it would not bleach 
piopeily a Committee of the Royal Irish Flax Improvement 
Society, aftei caiefully conducted experiments, reported, first, 
that the umfoimity of tempeiatuie had the effect of mci easing 
the yield of fibie With legaid to the weakening of the fibie, 
the Committee ascei tamed that the Flax steeped in the oidi- 
naiy way spun to 96 lea yarn, and that by SchenclCs system 
to 101 lea yam In the second, the cold-steeped gave 60 lea 
and the hot-steeped 70 The thud objection was submitted to 
an extensive bleaching fiim, whose evidence m favour of the 
liot-watei piocess was very decided The heated watei of the 
oidmaiy Indian tulaos, at some seasons of the yeai, will be 
sufficient for this purpose, and will not be mjuiious to the fibre, 
if it is otkeiwise good The process only lequnes to be moie 
nai lowly watched than in Euiope 

But we obseive in the ‘ Journ of the Chemico-Agncul 
Society of Ulster/ for Jammy, 1853, it said, that “In 
Ii eland, great expectations weie entei tamed that by the plans 
foi this puipose, which weie mtioduced by the late Mr 
Sclienck, the piepaiation of Flax foi the spinner would be 
made entirely a factory operation ” “ In Ireland, however, the 

establishments elected undei Schenck’s patent, have not, 
geneially, given satisfaction ” “ In England and Scotland, we 

aie awaie that the system has been moie successfully carried 
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out, 31 but “ SchenclFs piocess, wlncli is, m fact, merely the 
ordinary method of the faimer, legulated and acceleiated, 
m as, liowevei, adopted by many peisons but imperfectly 
acquainted with the vanous lequisites for success 33 But 
Mr MacAdam, at the late meeting of the Royal Flax Tmpiove- 
ment Society, November, 1854, seems to consider it still as the 
best method 

Having, at pp 146-7, given Professor Hodges 3 s analysis of 
the Flax plant, we will lieie subjoin Ins fmthei observations on 
his expei imental ciop, and his analysis of the steep-watei He 
first observes that the ciop, having been an-dned, was lemoved 
to the steeping voiks at Ciegagh. 

It was there placed m stacks, and after some time piepared for steeping 
The first operation for this purpose is the removal of the valuable bolls or 
capsules This, m these establishments, where the cost of labour is cai efully 
considered, is usually most expeditiously and perfectly effected, by means of 
a machine composed of two cast-iron rollers, to which motion is communi- 
cated by a belt fiom the steam-engine Between these the Flax is passed 
and the capsules bruised, so that the seed can be readily shaken out Ilav mg 
been deprived of its bolls, by this machine, it was found that the 7770 lb 
(v p 146) of Flax were reduced to 52 cwt , or 5824 lb 

Of the portions of the plant removed by the seeding machine, 910 lb con- 
sisted of clean seed, 1036 lb of husks, leaves, and sand The loss experienced 
by the Flax m steeping was 13 cwt From the 52 cwt of seeded straw, the 
produce of the experimental crop, there remained 6 cwt 1 qr 2 lb of 
marketable fibre 

The taste of the steep-water, at first, is rather agreeably acid, but followed 
by the peculiar plant-like taste of the Flax By the addition to the liquid 
of caibonate of lime, its icidity is destioyed Contraiy to what has been 
stated, m some reports on this subject, the liquid, I found, at the conclusion 
of the piocess, -yields meiely a trace of acetic acid, and m numerous experi- 
ments, no trace of the evolution of sulphuietted hydrogen could be detected 
at any stage of the fermentation When the Tlax is allowed to remain in 
the vats after the usual time, a new series of changes, and a fresh and rapid 
extrication of gas, take place I have made, during the last three j ears, 
numerous experiments, with respect to the composition of the steep-watei, 
fiom several establishments, and, also, from the common steep-pools, which 
afforded me some interesting lesults, and satisfied me that the fermentation 
which is induced by steeping Flax in water resembles the so called butjuc 
acid fermentation, merely tiaces of acetic acid, and invariably large 
quantities of butyric acid having been detected m every case In fact, the 
fragrant butyric ether, so extensively employed m the preparation of pine- 
apple rum, and in flavouring confectionery, might readily be obtained, m 
large quantities, from the stinking waters of the Flax pool 

To ascertain exactly the effect produced by steeping, and the composition 
of the steep- water, I obtained from the works at Ciegagh, a sample of Flax 
straw unsteeped, a portion of steeped stiaw taken from the same lot, and a 
gallon of the steep-water taken from the vat immediately after the removal 
of the Flax The composition of the ash obtained by burning the extract 
of the steep-water, and the samples of the straw, is giv en m the table The 
spi mg water employed at the works is moderately hard, Indicating, on Di 
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Cl u kc b sc lie, 8 degi cos It was not considered nccc-wr) to deduct the 
mgicdients supplied in it, ns these would add but little to its fcitili«ingnnlue 
An impcrnl gillon of the liquid of the nut was found to cont un in grains 
,uid tenths — 

Organic matters 13G7 

Inorganic matters 131 1 

Total solid matters 2GB 1 grnins 

Composition of the Ash of the Flax Straw brfoi c and after Sleeping, and 
of the Inorganic Mattel ? of the Steep Water 

100 parts of each lespcctncly contained — 


Potash 

Un'tecpcd 

Hit 

13 88 

Steeped 

n« 

11 10 

Ash of the 
btc-p witer 
1931 

Soda 

5 33 

4 17 

— 

Chloride of Potassium 

— 

— 

3 83 

Chloride of Sodium 

G 17 

3 28 

21 21 

Lime 

18 8G 

17 09 

8 23 

Magnesia 

I 10 

5 30 

10 18 

Ovule of Iron 

5 10 

5 7G 

2 02 

Sulphuric Acid 

11 1G 

1 07 

G 10 

Phosphoric \cid 

9 G3 

11 87 

3 77 

Carbonic Acid 

10 37 

20 0G 

23 30 

Silica 

15 23 

15 78 

1 12 

Sand 

— 

— 

0G0 

Ash per cent in the Straw 

100 13 
3S9 

99 58 

2 59 

99 77 


100 grnins of the dried extinct of the steep-water contained 1 5G nitrogen, 
=1 89 grains of ammonia tlieiefoi e, an imperial gallon w ould be capable of 
supplying five grams, and a vat, containing 3000 gallons of watei, 2 1-10 lb , 
woitli about Is 2 d to the fanner , while the same amount of liquid, placed 
on Ins field, would convey to them about the same amount oi phosphoi ic 
acid 

By the kindness of the propnetois of the Steeping "Works, at Crcgagh, 
who have liberally given me an oppoi tunity of inspecting the books of their 
establishment, I am enabled to gii e the following statement of the changes 
which 100 tons of Flax undeigowhen tieated by Schenck’s piocess 
100 tons of air-dned Flax stiaw yield — 

Tons 

1 By Seeding — 33 tons of seed and husks, lowing of seeded Tlax G7 00 

2 By Steeping — 67 tons of seeded Flax weld of steeped straw 39 50 

3 By Scutching — 39 J tons of steeped straw weld of dressed Tla\ 5 90 

„ „ of tow and pluchings 147 

Wait’s P atent Pi ocess The advantages of Sclienck’s method 
of piepaiation, ate sufficiently considerable to ensute its 
adoption at once in an uncertain climate like that of the 
Butish Isles But it was yet to be proved whetliei the 
piocess of feimentation was essential to the separation of the 
fibie, and whetliei, if it was got a id of, we might not obtain 
an equally good fibie, avoid the noxious exhalations, and eien 
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utilise the products of the steep-watei, which had pieviously 
always been a nuisance All this has been done by Watt's 
method of pieparing Flax, and which I had the advantage, in 
September, 1852, of vieiving, thiough the kindness of Di 
Hodges, before all the works at Messrs Leadbettei’s weie 
quite completed , but even m this state, the Authoi saw 
enough to be at a loss whether most to adrniie, the skill with 
which the principles of science had been bi ought to beai on 
the perfecting of a practical ait, or the success with which 
mechanical conti lvances had been applied to the completeness 
of every part of the process We subjoin the following 
account fiom the ‘ Journal of the Chemico-Agncultuial Society’ 
of Ulster,’ for January, 1853 To this, we have added Di 
Hodges’s analysis of the steep-water, obtained by this patent 
process 

“ At the meeting of the British Association of Science in this 
town, m September, the details of a new and totally different 
piocess for the sepaiation of the Flax fibre was, by permission 
of the patentee. Mi Watt, fiist made knovn to the public, by 
Di Hodges, and excited much interest Since that time, 
tuals of the new piocess have been made on a most extensive 
scale, at works erected foi the puipose m Belfast As vanous 
impeifect accounts of Mr Watt’s process lia\ e been published, 
the following account of the appaiatus, and operations con- 
nected with it, will be interesting to oui leadeis 

“ In Mi Watt’s process the solution of the cementing mattei s 
of the Flax stiaw, and the separation of the fibie, is effected, 
not by the ordinal y methods of fei mentation, but by exposing 
the straw to the action of steam, m a chamber of peculiar con- 
struction, and afteiwards subjecting it to piessure, applied by 
means of heavy metal rolleis The fiist opeiation consists in 
placing the seeded Flax m a chamber, framed of plates of cast 
iron 

"The cliambei used measuies about twelie feet m length, 
and is about six feet bioad and six feet m depth, and contains 
about fifteen cwt of Flax On the top is a tank for con- 
taining uatei, also of cast non, about eighteen inches deep, 
the bottom of winch foims the roof of the cliambei, and 
through which passes a tube, furnished with a valve Theie 
aie tao doois in the ends of the chambeis, through which 
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passes a tube, furnished with a valve There are two doors in 
the ends of the chamber, through which the Flax is introduced, 
and these, when the steam is admitted, are seemed by sciews 
A false bottom, formed of perfoiated iron plates, such as are 
used m malt-loins, is raised about six inches fiom the bottom 
of the chambei , and, lesting on this, there is an upright throw- 
pipe, the use of which we shall presently desenbe The 
chambei being filled with Flax, and the doois secuied, steam 
is admitted, and when the stiaw has been thoioughly satuiated 
with moisture and softened, a weight is placed upon the valve 
on the top, so as to confine the steam, which, as it strikes 
against the cold bottom of the water-tank foiming the loof of 
the chamber, is condensed, and made to descend m streams of 
distilled watei, which dissolve the soluble matteis of the 
softened stiaw, washing them into the lowei part of the 
chambei The liquid, as it accumulates, is conveyed into a 
leservon, and employed as food for cattle The analysis of 
this liquid is given at p 208 Towards the conclusion of the 
piocess, when neaily all the soluble matteis have been lemoved, 
the liquid is alloued to collect until it uses above the false 
bottom, and, by placing a weight upon the safety-valve m the 
loof, the pressure of the confined steam causes it to ascend m 
the thiow-pipes, by which it is discharged m showers over the 
stiaw The throw-pipes, it may be mentioned, are not 
essential, and m some of the vats they are not used. In their 
stead, a squaie iron leseivoir is placed on the top of the 
chamber, and communicating with it by a pipe with a stop- 
cock, into which the liquid accumulated m the chambei is 
pumped, and discharged occasionally over the stiaw 

“In from twelve to eighteen hours, the steaming piocess is 
completed, and the stiaw, when withdrawn flora the chamber, 
is immediately subjected m small paicels to the successive 
action of two pair of heavy non rollers, by which it is pressed 
into flat tape-like bands, and depnved of nearly all the 
moisture contained m it, the longitudinal piessure also 
removes a considerable poition of the epideimis, or outer 
envelope, and facilitates the removal of the woody matter in 
scutching Each pair of lolleis used exerts a pressure equal 
to 10 cwt 

"The after-treatment of the piessed stiaw does not present 
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any iem<ukable diffeience fiom tlie system puisued m tlie hot- 
water steeping establishments The straw is secured between 
rods, and suspended m a drjung chamber, heated by the waste 
steam of the engine The aiiangements foi this puipose at 
the Bedfoid Street works of Messis Leadbettei consist of 
100ms with floois foimed of spais Below this flooung passes 
a pipe conveying steam, by which the an admitted by openings 
at the bottom of the chambeis is heated, and made to ascend 
through the Flax The cuculation of the an is ingeniously 
effected by a senes of 1 evolving beaters kept m action below 
the steam-pipe ” 

The following extract from the Report of a Committee of the Royal Flax 
Society gives the results of an experiment made at Messrs Leadbetters 
works 

In this expei imental trial, a quantity of Flax straw, of ordinary quality, 
was taken from the bulk of the stock at the works, weighing 13| cwt with 
the seed on After the lemoval of the seed, which on being cleaned 
thoroughly from the chaff, measured impel nil bushels, tlie straw was 
reduced in weight to 10 cwt 1 qi 21b It was then placed in the vat, 
where it was subjected to the steaming process for about eleien hours 
After steeping, wet rolling, and drying, it weighed 7 cwt 0 qr 1 1 lb , and 
on being scutched, the yield was 1871b of Flax, and of scutching tow, 
121b 6 Toz fine 35 lb 3oz coarse The yield of fibre, in the state of good 
Flax, was, therefore, at the rate of 13 J lb fiom the cwt of straw with seed 
on, 18 lb fiom the cwt of straw without seed, 265 Tb from the cwt of 
steeped and di led straw 

The time occupied in actual labour, 111 the processes from the seeding of 
the Flax to the commencement of the scutching, was 13^ hours, to which, if 
eleven hours be added for the time the Flax was in the vat, twenty-four 
hours would be the time required up to this point The scutching, by four 
stands, occupied six hours sixteen minutes But, in this statement, the tune 
required for drying is not included, as owing to some derangement 111 the 
apparatus, no cei tain estimate could be made of the actual tune required in 
that process It would appear, however, that about thirty-six hours would 
include the time necessary, in a well-organized establishment, to convert 
Flax-straw into fibre, for the spinner 

The cost of all these operations, in this experiment, leaving out the 
drying, for the reasons noted, appeared to be under £10 per ton of clean 
fibre, for labour, exclusive of general expenses 

A portion of the fibre was sent to two spinning nulls to be hackled, and 
to have a value put upon it The valuation of the samples varied from £56 
to £70 per ton, according to the quality of the stricks of fibre sent, and the 
yield on the hackle was considered quite satisfactoi y 

Appended to this report is a note of the time occupied in the different 
processes during the experiment, and of the number of persons employ ed 111 
each 

It is to be hoped that so promising a plan may, on more extended expe- 
rience, be found fully to warrant the high anticipation formed fiom what is 
already known concerning it (Signed on behalf of the Committee,) 

Richaed UTvjeis, Chairman 


Belfast, 3d FTov , 1852 
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Analyst t of the Liquid obtained in Watt's Pat’ i t J'iax Proven 

At a meeting of the Chcnuco- \gncuUur.d No, if tx of l*M< r, Dr Ilodgts 
ga\e an an d}M' of the lujtiul oTit lined in Watt s Patent 1 i ix I*n»f c , and 
an account ol the new process of preparing 1 iax, pati nted liv Me -r* A\ it t 
and Lcadbottcr, vdneli, he said, offend the onh praitic il method of econo- 
mising the in liters wliuh nre sep mated from the I iix phut in it- pre- 
paration for the manufiu turer, which had hitherto been propn cd i in 
liquid which rcinatns in the ilax-aats employed in the new procc s jx> s,> od 
none of the disagreeable qualities of the oi dinar} steip i aters It wn< free 
from smell, and in taste and colour «omev hat re-unbled an infu-ion of senn i 
leases It was, m fict, a strong tea, containing, unchanged In fermentation 
or puticfaction, the soluble matters of the stem of the i lax plant It was, 
at the present tune, ndrantagcoii'l} u«cd at Me-sr= LcadbetUr*. works m 
feeding pigs As it was desirable to ascertain the exact composition of this 
liquid ind its nutritne a aluc, he had procured a samph of it from the 
Bedford Street works, and had it submitted to chemical examination liu 
follow mg w ere the results One gallon e\ aporated to dn ness gai c — 

Of Organic matters 353 07 grams 

„ Earths anil Saline matters 101 10 „ 

Total amount of solid mnttcr 515 1 G grams 

The organic matter afforded on anal} sis 1 i 79 grains of nitrogen 

The cat thy and saline matters were found to possess the following com 
position 

Composition of the Ash of the Sleep iratcr of rim 



1 ’rr cent 

In <1 gallon 

Tot ash 

27 17 

1 1 G3 grain' 

Soda 

3 18 

0 12 „ 

Chloride of Sodium 

21 58 

3 1 ol „ 

Lime 

5 91 

9 19 „ 

Magnesia 

1 GO 

7 10 „ 

Oxide of Iron 

0 S3 

1 33 „ 

Sulphuric Acid 

15 G1 

25 11 „ 

Phosphoric Acid 

5 GG 

9 01 „ 

Carbonic Acid 

12 1 5 

19 96 „ 

Silica 

3 00 

1 83 „ 


100 00 

1G1 19 grains 
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Dr Hodges stated that the Flax liquid possessed eonsidei able feeding 
qualities, and Mr Leadbetter m reply to his mquny said that it had not 
been found to exhibit any purgative effect — the pigs at his works received 
it mixed with turnips and the husks of the Flax, and were in a thriving 
fattening condition 

The vat liquid, Dr Hodges observed, could be drawn off in a more con- 
centiated form than the sample examined, and it would be easy for the 
manufacturei, by employing a hydrometer, to supply it of uniform strength 


Composition of the Ash of Flax Shoves 

The shoves, or refuse woody matters, which are separated m scutching 
Flax, are at present employed m the steeping works as fuel Dr Hodges, 
m the course of the extended investigation of the Flax plant, in which he is 
at present engaged, found that the ash which remains on the incineration of 
these matters had the following composition, and might, therefore, advan- 
tageously be economised for use as manure 100 parts of ash afford 


Potash 7 73 

Soda 5 91 

Chloride of Sodium 1 78 

Lime 20 15 

Magnesia 5 46 

Oxide of Iron 5 60 

Sulphuric Acid 6 50 

Phosphoric Acid 10 43 

Carbonic Acid 20 10 

Silica 16 00 


99 66 

1000 lb of shoves yield, on combustion, 19|lb of ash 

Upon this. Professor Wilson lemaiks “ Here then we have a 
process which presents the following advantages over the 
oidinary methods 1st Gieat saving in time 2d Economy 
of fibre 3d. Avoidance of any nuisance, and beneficial appli- 
cation of waste products” All proving that a gieat advance 
had been made m pnnciples m this process 

As closely connected with Watt’s, we subjoin Piofessoi 
Wilson’s account of another process “No soonei, howevei, 
had the spmneis given their testimony m favoui of Watt’s 
fibre, than another piocess was patented by Buchanan, which 
appeals to be an improved application of the same principle as 
Watt’s foi the solvent power is cleaily not due to the steam, 
as made use of by him, but to the hot water occasioned by its 
condensation In this, the steeping is effected by repeated 
zmmeisions m a tank of heated water, airangements being 
made by which the tempeiature is nevei allowed to exceed a 
certain degiee a point of great impoitance, both as legards 

14 
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tlie ixlisti action of the a7otised exlractne mattei, and also the 
quantity of fibie pioduced It is well known that albuminous 
solutions, containing even a vciy small proportion of albumen 
(1 m 1000), coagulate at a tempcratuic of 180°, and then 
became insoluble, and it is always considered that fibre is 
more or less injuicd if exposed beyond a ceitam tempeiature 
These two impoitant points lia\e been taken advantage of m 
Buchanan's piocess the temperature of the steep-liquor is kept 
between 150° and 180°, and the operation, both as legards 
time and pioduce, moie satisfactory peifoimed The process 
is quite automaton thus saving labour and the usks con- 
sequent upon caielessncss , and the mechanical arrangements 
by which it is effected aie icry simple and inexpensive" 1 So 
fai as the expenments haic gone, it has been found that by 
ten immeisions, the whole of the colouring matter of the Flax 
has been lemoved By tins piocess, the Autlioi concludes we 
have all the advantages obtained by water, economy of pio- 
ducts, mcieased economy of time only four liouis being 
lequued instead of twelie, and, m addition, great economy of 
labour Anotliei gieat impioiement is claimed by Buchanan 

Ins method of diymg the steeped sho\ e piepaiatoiy to 
scutching The piocess m Watt's method is also veiy peifect, 
but Piofessoi Wilson had been unable to obtain, at the time 
he wrote (16tli May, 1853), any lesults of the woiking of the 
process on a commercial scale 

Mi C Fane, lefemng to the difficulties expenenced in the 
fermentative processes, has given a giaphic account of anotliei 
method by which the fibie of the Flax, as no doubt of othei 
plants, may easily be sepaiated. Subjecting the wet fibres to 
heavy piessuie is now adopted in most of the impioved 
piocesses 

“At this juncture, an English gentleman, a Mr Pownall, m 
endeavouring to' w r oik out Mr Claussen's idea of obtaining 
from Flax a fibie that would spin on cotton-mackineiy, made 
a most valuable discoveiy, as to the prepaiing Flax foi the 
common linen purposes, which was this, that if the Flax stiaw, 
when taken out of the watei m winch it had been steeped and 
feimented, were instantly, and befoie diying, subjected to sevei e 
pressure and a stieam of cold watei , the piessure would piess 

1 Professor "Wilson’s paper in < Jouru ofAgnc Soc,’%ol xiv, p 204 
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out, and the water -would wash away almost all the gluten 
lemainmg m the plant not remoied by the fermentation 
" It is impossible to or er-cstimate the r alue of this discoveiy 
The grand difficulty in the management of the Flat plant had 
always been the difficulty of hitting the happy mean between 
oiei -fermenting and undo -fcimenting the stiaw If the stiaw 

were not feimented enough, the gluten was not sufficiently 
discharged, and then the w oody parts of the plant stuck to the 
fibre so stiongly, that nothing short of nolcnt blows of the 
scutching instrument would remove it, and violent blows biohe 
much of the fibie into short lengths, called tow, of little or no 
value On the otliei hand, if the stiaw -acre feimented too 
much, tben the gluten was, indeed, sufficiently dischaiged, and 
moderate blows sufficed to iemo\e the woody mattei , but m 
that case tlie fibre was weakened, and the blows, model ate as 
they weie, again bioke the fibie into tow In eitliei case the 
yield of valuable fibre was unsatisfactoiy, and the iced and 
quality deteiioiated, and it was only m those cases where the 
exercise of the greatest care and judgment had enabled the 
steepei to trim most happily between fcimenting too much and 
feimcntmg too little, that a satisfactory yield of fibie was ob- 
tained Mi. PownalPs discovery at once tiiumplied mei this 
lntlmito almost lnsupeiablc difficulty, because it enabled lnm 
to stop short in the piocess of fermentntion befoie he arnved 
at the point of dangei , and yet lemove the gluten even more 
effectually than excessive fomentation had pieviously done, 
fiom which theie lesulted the following advantages 

“ 1st The squeezing and washing so completely cleansed the 
fermented stiaw, that the objection to Schenck's hot-w r atci 
system, arising from the putud mattei le-adhenng to the stiaw, 
and flying off fiom the stiaw m dust m scutching, at once dis- 
appeared, and hence the mills elected foi hot-watei steeping 
resumed work, and no impediment now exists to steeping being 
carried on all the yeai round 

"2d Fermentation need never be cained beyond the peifectly 
safe point, and hence the fibre is not weakened 

“ 3d. The woody matter is easily removed by moderate blows 
of the scutching instrument, because the sticky mattei no longer 
impedes the operation, and hence the yield of fibie is much 
greatei . 
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“ 4th The fibre obtained is of a singularly soft and pliable 
character and is much prefeired by the spmnei 

“ 5th The subsequent process of bleaching is greatly facili- 
tated, because it is the gluten which remains m the fibre which 
resists the action of bleaching mgiedients, and under Mr 
Pownall’s pi ocess the gluten is effectually l craoi cd 

“ The use is spieadmg more and more eveiy day, and the re- 
sults aie univei sally acknou lodged as most satisfactory The 
process adds fiom £10 to £30 to the value of the ton of Flax, 
accoiding as the law material is of inferior or superior quabty, 
and the expense is the meiest trifle ” 

These methods of piepanng the fibie from Flax stems which 
have been dned and stacked, affoid considerable advantages, as 
the seed becomes more ripe, and the farmer can choose a leisure 
time foi the pieparation of his Flax or, better, he may con- 
fine Ins attention to growing the Flax, and then send it for 
careful preparation to the factory or rettory 

Steeping gieen 1 With the above methods of separating 
Flax which has been stacked, we may contrast that of steep- 
ing the stems when green, and of winch Piofessor Wilson 
says, that “when the quantity is small and canbewoiked up 
at once, would appear to be the most advantageous ” M Dufer- 
mont, cultivateui ^ Hem (depaitement du Noid), found that 
when the Flax was used green, the steeping only lequned fiom 
six to seven days, and that six days’ grassing gave the Flax a 
finer coloui than could be obtained by any otliei means It 
was dned and leady for scutching m thiee weeks, whereas the 
ordinary time in the district aveiaged fiom a year to a yeai 
and a half He found also that it yielded 5 per cent more 
fibie, which was woith fully 10 pei cent more money m the 
market The Flax was pulled befoie it was quite npe, the 
seed-bolls lemoved by nppling, and the stiaw immediately 
placed m the pits The seed, however, was l educed about two 
francs pei hectolitie m value The details of the experiments 
he gives thus 

1 The steeping of Hemp when m a green state, was strongly recommended by the 
Abbe Brulles, and the natives of India insist upon its being the best mode for 
Sunn, q v 
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FIRST EXPERIMENT 
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SECOND EXPERIMENT 
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The practice of steeping gieen is earned on to a laige extent 
m the AVaes district m Belgium 


CHEMICAL PROCESSES 

The action of water and the pioduction of fermentation 
may tiuly be consideied chemical opeiations, but the teim is 
usually applied to othei piocesses in which the action of soap, 
of acids, 01 of caustic 01 of caibonated alkalies, or of some salts, 
is employed to effect the sepaiation of the fibies fiom each 
other, as well as fiom the cellulai tissue and accompanying 
glutinous secietions The natives of India have long been in 
the habit of bleaching then muslins by boiling them in a ley 
of carbonate of soda, and then washing them m a weak solution 
of citric acid obtained from the juice of limes or of lemons So 
m othei paits they boil the bast of ceitam plants in a ley of 
wood-ashes, in order to facilitate the separation of the fibres 
(see Nettles) Some of the chemical methods which have 
been invented m Europe aie similar to these 

In the ‘Jury Repent’ of Class IV, by Professor E Solly, 
for the Exhibition of 1851, we have an account of the old 
German piocess, called ff Molkenrost,” sometimes used in pre- 
paring the finer soits of Flax This was steeped for foui oi 
five days m a warm mixture of milk and water, and thus the 
desired degiee of fei mentation m the Flax stems was pro- 
duced This is distinct fiom the more modern piocess m 
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•wlncli linen was boiled by tbe Dutch m a weak alkahne ley, 
and subsequently treated with sour buttermilk, of which no 
doubt the lactic acid was useful m removing the alkali, as well 
as in dissolving some of the impurities of the fibre, and thus 
was nearly identical with the Indian process of bleaching. Sub- 
sequently, salt of soirel (that is, an oxalate of potash, or the 
same salt which is so abundant m the leaves of the Gram 
Cicet anetmum ,) and sulphuric and munatic acids weie em- 
ployed, but were found to be too costly The careful expen- 
ments of Hermbstaedt at the beginning of this centuiy threw 
much light on the chemical principles involved m, and on the 
influence of temperatuie on the sepaiation of the fibie of 
Flax. 

These chemical processes have again attracted much atten- 
tion, since the piocess patented by M Claussen has shown how 
much the nature and appeal ance of fibre may be changed by 
the action of such agents But this, like many othei inven- 
tions, has many points of similanty with what had been done 
long before without atti acting much attention Of it we 
have the following account in the above ‘Jury Report/ 
p 97 “This piocess (patented August, 1850) consists 
essentially in boiling the cut and ciushed stems of the Flax, 
Hemp, oi other plant, m a dilute solution of caustic soda, 
containing about one two-thousandth pait of alkali. The 
fibrous matter is then removed, and plunged into a bath of 
dilute sulphunc acid, consisting of one five-hundredth pait of 
acid, m which it is boiled for about an hour It is next trans- 
fened into a solution, containing about ten per cent of car- 
bonate of soda, and, lastly, when it has lemamed in thelattei 
for an hour, it is plunged into a weak solution of sulphuric 
acid, consisting of one part of acid to two hundied or five 
hundred paits of watei , m this it is left for about half an 
hour, and the process is completed The effect of these several 
piocesses is ‘ to divide and split up* the fibre in a most 
remaikable mannei, so as completely to alter its charactci 
Flax thus treated is converted into a substance very neaily 
resembling cotton,” 

The idea of modifying the fibie of Flax and Hemp, so as 
to convert it into a kind of cotton, is by no means new In 
1747, it was proposed to convert Flax into cotton by boiling 
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it in a solution of caustic potash, and subsequently washing it 
with soap In 1775, consideiable quantities of lefuse Flax 
and Hemp weie conveited into Flax cotton by Lady Moira, 
with the aid of T B Bailey, of Hope, neai Manchestei. 
It appeals that the fibre was boiled m an alkaline ley, 01 a 
solution of kelp, containing caibonate of soda, and subsequently 
scorned The lesult of this was, that “the fibres seem to be 
set at libeity fiom each othei,” aftei which it maybe “caided 
on cotton-cards ” It appeals that at this time “ Flax cotton” 
was made and sold at tlneepence a pound Some of it was 
spun into cloth for gowns, and also for waistcoats , but her 
Ladyship complains that the spinners were hostile to the 
discovery, for feai of its mjunng the cotton tiade, and the pool 
of the North of Ii eland, to whom it was supposed it would be 
beneficial, were indifferent about the merits of the inven- 
tion Specimens of the Flax cotton and of the fabucs woven 
from it die still preseived m the Museum of the Society of 
Ai ts 

Seveial attempts weie subsequently made in Geimany to 
conveit, with the action of alkaline solutions, Flax into a 
fibie lesemblmg cotton, which could be used, either alone 01 
together with cotton, in the manufacture of cotton goods, 
But theie, as m Ireland, the manufactureis probably set them- 
selves against the introduction of Flax cotton, and the work- 
people deteimmed not to use the new matenal The matter was 
subsequently investigated by Berthollet, by Gay-Lussac, and by 
Giobeit, who employed alternately steepmgs m hot solutions of 
soap, alkali, and sulpkunc 01 munatic acid, and Berthollet 
observes that equally fine cotton is obtained fiom the com- 
monest refuse tow as fiom the best Flax ( v ‘ Juiy Repoit/ 
p 98 ) More lecently, m 1842, M Rouehon, of l’Ecole 
Poly technique, at Pans, has devised a method foi piepanng 
Flax by means of immeision m a weak acid solution for a 
shoit penod, and then placing it m a mass kept moist by 
occasional waterings These are repeated daily until the 
desned effect is pioduced The Flax is kept tied up m 
small bundles, and a man and a boy could attend to two tons 
per day (Wilson ) 

As caibonate of soda is very abundant and cheap m most 
parts of India, as well as the vegetable acids, and as the 
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natives aie in the hahit of employing hoth m one of their 
piocesses for bleaching muslins, they could easily be induced 
to apply this method to the improved pieparation of Flax or 
of any other fibre 


MECHANICAL PROCESSES BY HAND 

In the piecedmg account, some processes have necessarily 
been hinted at and supposed to have been peifoimed, because 
without them Flax could not have been prepaied foi sale 
But these have not yet been noticed m detail As they 
requne tools for then due peiformance, and these cannot be well 
understood from nieie description, we annex some woodcuts, 
for the use of which the Author is indebted to his publisher, 
Mr G Smith They are the same which were used in the 
pamphlet published by the Indian Flax Society, and which was 
compiled fiom the then best authouties Many impioved 
methods of prepaung Flax have since then been discovered, 
and are now employed m Europe, and will, no doubt, be found 
useful m an extended state of the culture m India But at 
piesent the simplest tools are the most suitable, such as those 
foimerly veiy generally employed, and still used m many places 
m this country, and such as aie lequired for cleaning by hand 
instead of by machineiy 

Of these we add, first, a figuie of the instrument used for 
separating or rippling seed, a piocess which is recommended 
to he performed by the farmei 



The upple has alieady been described at p 158 

The best ripples are made of half-inch square rods of iron, placed with 
the angles of iron next to the ripplers, 3-16ths of an inch asunder at the 
bottom, half an inch at the top, and 18 inches long, to allow a sufficient 
spnng, and save much breaking of Flax The points should begin to taper 
3 inches from the top 

But m the Couitiai system the crop is stooked and ricked 
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m the field, and aftei wards stacked 01 conveyed to the factory 
01 rettoiy 

The Courtrai System — This is the mode m which Flax should he saved 
for steeping on Schenck’s or Watt’s patent sj stems It requires to he very 
carefully done, as inattention will reduce the value of the straw, and yield 
inferior fibre The Flax stems should be put together m hunches, about 
one half larger than a man can grasp m one hand, spiead a little, and laid 
on the ground m rows after each puller , the bunches laid with tops and 
roots alternately, which prevents the seed-bolls from sticking to each other 
m lifting It should be stooked as soon after pulling as possible, and never 
allowed to remain overnight unstooked, except in settled weather The 
stookmg should go on at the same time as the pulling, as, if Flax is allowed 
to get ram while on the ground, its colour is injured — It is then ricked, and 
allowed to stand m the field until the seed is dry enough for stacking — The 
rick, if properly built, will stand secure for months It can be stacked at 
leisure, or put m a barn, the seed taken off during the winter, and the Flax 
steeped in the following May , or it may be kept stacked, without receiving 
any injury, for two or three years, or even longer 

If the capsules or bolls are brittle, or the stems have been 
stacked according to the Couitrai system, the seed is beaten 
out with a small wooden stick shaped like a cricket bat , a 
bundle of Flax is laid on a board, and the bolls aie bioken 
with the bat and fall on the cloth below , 01 they aie sepaiated 
by tin ashing with a stick, the foot being kept on the loot end 
of the Flax to pi event its turning about In some factoiies 
01 rettones, the stems aie passed between plain lollers, by 
which means the bolls are ciushed, and the seed falls out, as 
mentioned at p 159 

“Breaking is simply ciushmg the baik and biealang the 
wood-like pait of the stalk into fiagmeuts, in ordei to facilitate 
the sepaiation of the fibie , this is peifoimed m vanous ways 

“In order to give the boon such a degieeof buttleness as to 
make it part leadily fiom the fibre, wheieby this process is 
lendeied easy, the Flax should be well dried m the sun 
“ Pi inntive mode of bi eaking The 
woody pait and baik are bioken by 
twisting a bundle of stalks as it is 
passed along between the* hands, 
taking caie not to lavel oi entangle 
the fibie The fiagments of the 
stalk, &c , aie then shaken, scutched 
oi beaten off by a wooden knife 
eight oi ten inches bioad The fibre thus cleaied is the un- 
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diesscd Flax of commcice, worth Gd to 8f/ pci lb, oi G to 8 
annas pci seer. 

“Another simple mode of breaking is hi taking a handful of 
stalks m one hand, laying them upon a table or block, beating 
them with a w ooden mallet 01 bat, aftcnrauls di awing them 
foicibly ovci the edge of the table with both hands, and 
scutching, in older to ficc them fiom the fragments and 
stalks. 



“ Anotlici method The Bolt- 
hammer is a wooden block (some- 
thing of the si/e and shape of a 
denkee), liming on its undci face, 
channels or flutings, fnc or si\ 
deep lines, and it is fixed to a 
long bent hchc or handle In 
- using it, a bundle of the di icd Flax 
stalks is spiead cicnly upon the 
flooi, then powerfully beaten with the hammci, first at the 
loots, next at the points, and lastly in the middle "When the 
uppei suiface has been well beat m this waj, it is tinned o\ci, 
that the under suiface may get its turn The Flax is then 
removed, and well shaken to free it flora the boon 

“ By the liammei the whole wood is neici sepaiated from the 
textile fibies, but a ceitam quantity of chaffy stuff adhcies to 
them, which is lemoied by anotlici opeiation This consists 
either m rubbing or shaking The lubbmg is much piactiscd 
m Westphalia, and the neighbouimg districts ” 

The common biake consists of foui wooden swouls fixed in 
a fiame, and anotliei fiame with tlnee swouls, which play in the 
mteistices of the fiist, by means of a joint at one end The 
Flax is taken m the left hand, and placed between the two 
fiames, and the uppei fiame is pushed down bi iskly upon it 
It bleaks the Flax m foui places, and by moung the left hand, 
and lapidly repeating the stiokes with the light, the whole 
handful is soon bi oken. An improved foi m of bi ake is w oiked 
by a tieadle, and motion given it with the left foot 

“ Scutching-bloch which may be usedivith cithei of the methods 
of bieahng Fig 4 lepiesents a boaid set upuglit m a block 
of w r ood so as to stand steady, in which is a lioiizontal slit 
about tlnee feet fiom the giound, the edge of which is thin 
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The broken Flax held in handfuls m the left hand is mseited 
m this slit, so as to project to the light, and a flat wooden 
swoid, eight or ten inches bioad, geneially of shape of fig d, 



the bieadth of this knife is impoitant, when too nanow it 
easily causes the Flax to twist round it, and theieby tears a 
poition of the Abies With this knife the Flax is lepeatedly 
stmpk, parallel to the boaid (and close to the slit), with pei- 
pendiculai blows, to sciape off its wooden aspeiities The pait 
which lies m the slit is continually changed by a motion of 
the left hand 

“In flax-mills, the opeiation of breaking is perfoimed by 
passing the stems between tlnee fluted cylmdeis, one of which 
is made to levolve by hoise or water poivei, and carries the 
other two lound That of scutching is accomplished m the 
same mill, by means of four arms piojectmg from a lionzontal 
axle, so as to strike the stalk 01 boon m a slanting dnection, 
until the useless parts aie beaten away The operation of 
these mills was at first much objected to, on the giound that 
they destroy much of the fibie befoie the woody pait is all 
separated , but their mode of action has been greatly impioved, 
and such mills aie now veiy geneially established m 
Ii eland ” 

So gieat is the impoitance of propeily made scutch-mills, 
that the Royal Irish Society have always made the state of the 
machineiy employed foi scutching Flax a puncipal object of 
attention In the yeai 1852 an Act v as passed by Parliament, 
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extending tlie provisions of the Land Impiovement Act to 
buildings for scutch-mills Seveial have been reported on by 
the above Society, and a section of one is given in Mr Mac- 
Adam’s papei m f Joum Ague Soc/vol vm, p 301 Messrs 
MacAdam have lately invented a scutching mill which has the 
great advantage of being able to do without shilled 
laboui 

These piocesses piobably foim the best introduction to the 
mechanical methods of sepaiatmg the fibre 


MLCHANICAL PROCESSES BY MACHINERY 

We have already obseived that the intimate union between 
the constituent paits of plants may be dissolved by the action 
of watei, by the feimentative pi o cess, 01 by chemical leagents, 
as well as m many instances by the meie absence of moisture 
Thus we may see the union of the leaves with the parent 
plant ceasing on the appioacli of wintei , or, moieto the point, 
we may see the cuticle of the Bncli baik peeling off, as well as 
the baik of otliei trees, or, if we take a cut blanch of the 
Linden 01 Lime tiee, some time after it has been cut, we»may 
see the layeis of bark separating fiom the blanch and fiom each 
other The heibaceous parts of leaves may also be 1 educed to 
powdei, when the fibious parts still lemain, 01 we may take 
the dried bark of some fibie-yieldmg plant, and obseive 
that, by mbbmg it between the hands, the cuticle may 
become separated from the fibres, and these fiom each othei 
All facts proving that the fibies of plants may be sepaiated, m 
some instances at least, by simple drying and by mechanical 
means Several machines have of late yeais been invented foi 
this purpose w'lth moie or less success It is geneially con- 
sidered that such processes aie fitted only foi such fibies as are 
requued for coarse purposes, such as foi rope-making and 
coaise canvass But the Author has seen some specimens 
lately, which seem to piove that such methods are capable of 
greater peifection than is supposed They will be of ceitam 
advantage where natuie has produced a good fibre, and the 
caielessness of man is liable to destioy its stiucture by ovei- 
letting, 01 any other inattention 

The fiist of these patents w'as taken out by Mr James Lee 
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for Ins method of separating the fibie by mechanical means, 
and -without the aid of water-ietting. His discoveiy was 
thought of such importance, that Pailiament gianted him the 
peculiar privilege, that the time foi the specification of Ins 
patent should be extended fiom six months to seven years 
The Irish Linen Boaid expended a laige sum m mtioducing 
the method into the Flax distucts, and Mi Wilson informs 
us that one of the machines is still pieserved in the White 
Linen Hall at Belfast Befoie the time, however, for specifi- 
cation ainved, Messrs Hill and Bundy took out a patent 
for their machine for bieakmg and preparing raw Flax 
and Hemp 1 

In this machine the frame is made either of wood or metal, 
which supports two conical 1 oilers These revolve indepen- 
dently of each othei m pioper 
biass bearings, a thud coni- 
cal roller being similaily sup- 
ported undei the top piece of 
the machine All these rollers 
are frusti a of cones made of 
cast non Whatevei foim of 
teeth be adopted, they must 
be so shaped and disposed 
with regard to each other, as 
to have considerable play be- 
tween them, m order to ad- 
mit the quantity of Flax stem 
which is intended tobe bioken 
andprepaied The uppei piece 
of the machine, which caines 
the upper conical roller, is attached to the mam frame by a 
moveable joint at its upper end, and is connected near its othei 

1 Several of these machines appear by the following extract from a despatch, to 
have been sent to India by the Court of Directors “A principle has lately been 
discovered for producing the fibre of Hemp, Sunn, Caloee, and other similar 
plants, m a most improved state, without steeping or dew-retting We have 
judged it advisable to send you several of the machines, with some printed directions 
to assist m the use of them , and as very little tuition is necessary, so we have judged 
it proper only to have two men instructed in its operations, who belong to the ship in 
which they came, and who will attend to instruct those you may appoint to be 
taught ” (Public Department, May 8th, 1816 ) 
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end with an iron rod, wlncli is attached below to a tieadle with 
a spring, to which motion is given with the foot, while the Flax 
is held by the hands between the cones. The operation may be 
commenced and continued for some time with the laigei pait 
of the 1 oilers, and finished with their smaller ends this 
foimmg one of the advantages of using conical lolleis 

If it is intended that the Flax shall be bleached before it is 
spun, then lecourse is had to certain trays m which aie con- 
tained the watei 01 otliei fluid used foi bleaching the Flax 01 
Hemp Then each small parcel is woiked separately, while 
wet, tlnough a machine, similar to that in which the Flax has 
been bioken, but heie the lolleis should be cjdradrical and 
made entirely of wood, with metal axles, and the teeth, which 
will be paiallel, should be similar m form to those m the 
lower right hand section (p 221) This opeiation will loosen 
the gluten and colouring mattei, for the rinsing and wungmg 
which must follow, and which is preceded by soalcmg the Flax 
m a weak solution of soap 

The above machine and pi ocess, though not now m use, aie 
intei esting, as among those which weie the earliest employed, 
and as indicating the points which requne to be attended 
to , though, in getting rid of one set of difficulties, others are 
encountered. But the powers and mechanical contrivances of 
the later inventions have surmounted many difficulties as well 
as given much greatei facilities 

Another process, for which a Mr Olcott obtained two 
patents in the year 1840, is intei esting, as showing the powei 
of rolleis and the cleansing effects of water This invention 
consists m taking the sun- or kiln-dned Flax in the stem, 
spreading it out upon a wide feerhng cloth, from whence it 
passes thiough a series of long fluted wooden lolleis, say 
thuty sets, that is, sixty altogether, viz, thirty upper and thnty 
lower rollers, which so eiush and break the stalk, that most 
of the wood drops from the fibre, and lenders the process of 
cleaning it easy 

The Flax, when separated from the wood, is twisted into a 
rope, the lope should be love about the thickness of a stout 
man’s arm This lope is then passed through another series 
of fluted l oilers about six inches wide, and made eithei of 
wood or metal , the ends ai e twisted together, and an endless 
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iope thus made The lolleis, a senes of twenty or thirty 
sets, aie then put in motion, and a stieam of watei set flowing 
o\ei them The iope passing tlnough m an endless lound, 
the leraainmg pai tides of wood, or shoves, as they aie techni- 
cally called, aieiapidly scpaiated fiomtlie fibre, the gluten and 
colonnng mattei washed out, and the fibie itself reduced and 
divided mto smallei and finei fibies Aftci the process has 
been continued a few houis, the iope is withdrawn, much 
diminished in swe, and quite white On untwisting it, when 
diied, the pioduct is " Flax cotton” This aiticle is much 
moie beautiful than the finest cotton it is almost as soft as 
silk, and exceedingly glossy, but when closely examined, pre- 
sents many impel fections 

In theyeai 1831, Mi T Boutledgc completed a machine, 
consisting chiefly of peculiarly foimed lolleis, under which wcie 
passed the leaves of the Agave, Plantain, Ncw r Zealand Flax, See 
that is, of all such plants as aie auanged undci the class of 
Endogens then w ashing and scpai atmg the fibi e The machine 
was capable of turning out two 01 tin ee tons of fibie pei diem, 
and trials wcie made with it at Mcssis Pontifex and Co ’s 
Mi Dickson, of the Flax Woiks at Giovc Sticet, Deptford, 
has foi some years been engaged m perfecting a machine which 
will bieak, scutch, and heckle Flax, as it is taken fiom the 
field, without being retted 01 steeped by any process, and if 
the Flax be aftenvaids boiled in his patent flax-steep, it will 
not only lemam stiong, but become white 

By this the expense of sepaiatmg the fibre by hand is saved 
this amounts to fiom 2s to 2s 4d pei stone of 16 lb, on an 
article the aveiage price of which is fiom 8s to 9s per stone 
It also supersedes the necessity of employing skilled hands, 
called scutcheis, at 2s, 6d or 3s per day 

In a lecent statement, Mr Dickson obseives that "his 
machines pioduce in one day out of one ton of green Flax 
stalks, 920 lb of fibie, that is, 5^ lb out of 14 lb of stalks 
This, when prepaied by his liquid, has pioduced 21b 6oz of 
very fine fibre, or m all 5151b of fibie fit foi spmneis’ use” 
Mr Dickson fmtlier contrasts his piocess with that of otheis, 
stating that, fiom many expenments caused to be made by that 
most important and useful body, the Belfast Flax Society, and 
who recommend Sclienck’s piocess, it appears that Mr Andrews, 
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a gentleman of great pi actical knowledge in Flax cultuic, seems 
to be only able to obtain 91b. of Flax, and II o/. of Ton, out 
of 1001b of Flax stalks Mr MacAdam, the Societies 
Societal y, sajs that linpi moments ha\c now been made, nluch 
enable paitics nothing on Schenck’s system, to pioducc FI lb 
out of 1121b of Flax stalks , but by a much more profitable 
piocess (that of Matt’s), nheic 10 cut. 1 qi 211b of stalks 
bad been opciatcd on, the result uns 231 lb of Flax and Ton , 
while Ins oun piocess, Mi Dickson slates, pioduccs 2G8 lb of 
maiketablc fibre Mi "Warner, of Tiimmingham, the adiocatc 
of hand-scutching, commonly obtains 20 stone of scutched 
Flax out of one ton of stalks, at a cost of 2s pci stone 

The coirectncss of these conclusions, and the causing them 
out on a large scale, are of coiuse dependent upon a \aricty of 
circumstances The Author can only i ouch, as he has already 
done at p 134, for the greatly improicd appearance of some 
of the Indian fibres n Inch lia\c been subjected to Mr 
Dickson’s treatment, and lie has been assmed bj good practical 
judges, that some of them might, in the state to ulucli they 
have been brought, be at once used for many of the purposes 
of Flax. lie therefore believes that much practical good will 
anse out of the mechanical method of separating the fibies of 
Exogens when in a diy state, and of those of Eudogcns uhen 
still moist and gieen 

The Autlioi has lately had an opportunity of seeing some 
specimens of Flax from Northumberland, and of Hemp from 
Italy, prepaied by Mi Dickson, uitli his machines and liquid, 
and without steeping One half of each specimen is m the dned 
state of the stems, so as to gne eveiy facility for companson 
These cleaily piove the practicability of this method, and 
therefore of the piepaiation of fibie, foi many purposes at 
least, without any steeping 

The Authoi has also seen some specimens of Indian fibie 
beautifully piepaied by Mr W Gai diner 

At the meeting of the Royal Agncultuial Society held at 
Lincoln this year (July, 1854), a machine, manufactured by 
Messrs Ransome, was exhibited and worked by Mi E Davy, 
of Crediton, m which Flax fibre was separated fiom the cuticle 
and boon by mechanical means, and without any steeping, 
This was favoiably mentioned in ‘ The Times’ (July 20th, 1854), > 
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and the instrument was aftei w.uds sent to Leeds foi tual, 
though the Autlioi has not seen any subsequent account of its 
peifoimances. 

The Authoi fuitliei obsenes it stated m the annual icpoit 
foi this veai of the Royal Society foi the Piomotion and Im- 
provement of the giowtli of Flax in Ii eland, undei the head of 
"TJusteeped Fla\ fibie,” that "the plan of piepaung the fibie 
without steeping has, on foimcr occasions, been alluded to 
It is noiv being earned out practically, on a leiv laige scale, 
by Mi Roche, M P for County Coik , and the fibie is stated 
to find a leady niaiketm England, foi ceitain coaise puiposes 
The puce obtained is considciably undei that of steeped Flax, 
but, as the expense of steeping is aioided, it is stated to be 
sufficiently lemuneiatue ” (Belfast, 24th Nov, 1851 ) 

Heckling Among the operations which have been inci- 
dentally mentioned, but not descubed, is that of hurtling, also 
called hurtling This, hovvevci, is moie a spinnei’s than a 
planters business, though the lattei do sometimes like to send 
then pioduce in the best state to maiket, as noticed even m 
some of the communications fiom India It is, at all events, 
useful to know the degiec of subdivision of which a fibie is 
susceptible In this piocess, the fibies aie not only split mto 
then finest fibuls, but aie also cleaned, and auanged parallel 
to each other , while those winch aie too shoit foi spinning aie 
sepai ated, and foim the finci kinds of tow The heckle is a soit 
of comb, with seveial lows of teeth fixed into lound oi oblong 
blocks of wood, the whole lesembhng the hand cauls foimeily 
used foi carding cotton, and foi which the jaw-bone of the 
boalce fish is a substitute in caiding cotton foi the Dacca 
muslins The teeth of the heckle aie of non oi steel, diffenng 
m length accoidmg to their fineness, beautifully polished, 
tapeiing, and having the points exceedingly shaip Heckles 
of different degrees of delicacy aie employed m bunging fibie 
to the lequned extent of fineness 

Mi Tomlinson has given the following cleai account of the 
piocess "In heckling Flax, only one caid oi heckle is used 
at a time The workman with one hand seizes a stuck oi 
lock of Flax by the middle, thiows it upon the points of the 
coaise heckle, and diaw r s it towaids him, at the same time 
with the other hand spieadmg the Flax, and pieventing it 

15 
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fiom sinking too deeply among the teetli By this operation, 
the Max is divided into two paits , viz , the shoit fibres foimmg 
tow, which lemains between the points of the heckle, and is 
fiom time to time lemoved , and the long fibies, called line, 
which leraams m the hand of the hecklei One half of the 
length of the stuck being pioperly heckled, the otliei half is 
turned round and prepared m a similai way The process is 
then lepeated upon the fine heckle, and continued until the 
requited fibie is pioduced It is calculated that 100 pounds 
of well-cleaned Flax will yield fiom foity-five to si\ty pounds of 
line , the lemamdei consisting of tow, boony particles, and 
dust Considerable foice and dexterity aie lequned to heckle 
well, for in the hands of an unskilful opeiative, the best Flax, 
instead of being sepaiated into fine, delicate, paiallel lines, will 
neatly all be convei ted into tow, which is much less valuable 
than line, but a good heckler thiows the Flax moie or less 
deep among the teeth, accoidmg to cncumstances, feeling the 
amount of resistance lequned, and diawmg it with the piopei 
degree of foice and velocity 

ff To assist the heckler in splitting the filaments, the Flax is 
sometimes, between the fiist and second heckling, folded up 
into a bundle, and beaten upon a block with a wooden mallet, 
aftei which it is well rubbed with the hands A similar object 
is gained by biuismg it upon a smooth boaid with a stiff 
brush, and also by boiling it with potash ley 

“ Machines have been contrived foi the puipose of superseding 
heckling by hand, and m all of them the Flax is not diawn 
through them as m working by hand, but, on the conti ary, 
the shaip points or heckles are moved through the Flax, 
piopeily secuied ” 

It has been already mentioned, that applications had been 
made, both from Sindh and from the Punjab, foi some 
heckles A few of them have been foiwaided by the oveiland 
loute, also bleaks and scutchers, of the excellent manufactuie of 
Mr Peny, of Hunslet Old Mill, Leeds 

In connection with the foregoing piocess of heckling, may 
be mentioned that of dividing the Flax into lengths, as 
Mr Tomlinson saw piactised m the extensive mills of Messis 
Marshall, ot Leeds ff The length of the Flax vanes fiom twenty - 
six to thirty, or thirty-six inches , the part nearest the root is 



EXPORTS or LINSEED 1ROM INDIA 


227 


coarse and stiong, the middle pai t fine and stiong, and the upper 
pait still finei, but not so stiong The Flax is tlieiefoie 
divided into tlnee lengths, and the paits fiom the bottom, 
middle, and top being collected into sepai ate heaps, 01 strides, 
as they aie called, seieial quahties of tin cad aie afteiu aids 
foimed from them Sometimes, lioweiei, the whole length of 
the Flax is divided into foui 01 fi\e paits, which aie called 
middles, ends, and middle and end middles ” 

This piocess it is especially desnable to notice, as showing 
the great linpoitance of liaxiug the Flax of unifoim quality 


exports or lixseld nto.M India 

The laige expoits of Linseed fiom India have frequentty 
been mentioned It is desnable, tlieiefoie, to gne some of 
the details By these we may obseue, that though compaia- 
tively a recent tiade, the aiticle is alieady known to other 
countnes besides England The fust Expoit of Linseed was 
made fiom Calcutta by Mr. Hodgkmson, 


In the jear 1832, to the extent of 10 bushels, and increased 


y 

1833 

„ 2,lG3maunds 

y 

1834 

„ 2,820 „ 

y 

1837 

32,32 7 „ 

y 

1839 

„ 107,001 „ 

t 

1850 

„ 705,490 ,, 


As the details of this expoit may be mtei estmg, we subjoin 
the following table of the Impoits of Linseed and Linseed Oil 
nto, and Expoits fiom, the tlnee Presidencies 


Linseed Oi£ Imported (1850 51) into 

Calcuttn 

Tort St Gcorgi 

Dombaj 

From United Kingdom 

Rs 7,984 



„ Amsterdam 

805 

— 

— 

Linseed Impouted — 

From Concan 

— 

— 

Cwt 59,076 

Value 

Rs 8,789 



Rs 201,035 1 
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Livsrru Exronxru (1650 51) rrov 

To United Kingdom 
„ North America 
„ Trance 
,, Guam 
„ llottcrdam 
„ Mauritius 
„ New South Wales 
„ Trieste 
„ Penang 
„ Ccjlon 
„ Concan 

Total 

Value 


Cxlcutlx 

lortSt George 

Bombi) 

Ms 298,00') 

Cut 797 

Cut 50,102 

121,407 

— 

— 

11,980 

— 

— 

5G 

— 

— 

500 

— 

— 

00 

— 

— 

71 

— 

— 

381 

— 

— 

21 

— 

— 



A 

— 

— 

— 

10 

Ms 7G3.190 

Cut 801 

Cut 50,112 

Rsl,530,902 

Us 2271 

Its 170,539 


But the commerce of Linseed 1ms since then much inci eased , 
amounting m 1852-3, foi Bombay, of Linseed impoited to 
162,015 cut, and of expoitcd to 114,300 cut 

Quality of Linseed Oil of India It may appeal lemnrhable 
that Linseed Oil should be imported mto Calcutta, uhen so 
much Linseed is expoited foi the expiess purpose of yielding its 
oil This is in consequence of the Linseed Oil of India being 
consideied as not possessed of the full di ving piopeihes of the 
oil prepaied m Euiope But there is no doubt, this is owing 
entnely to the Indian Linseed being expiessed bcfoie the Mus- 
taid seed has been sepai ated, with which it is commonly mixed, 
m consequence of the two plants being often giown togethei 
Mi Bouen informed the Authoi that, uhen connected uitli one 
of the lighthouses in India, lie had at one time under his cliaige 
some plate glass This he made use of to sepaiate the two 
seeds, by placing it on a slope the lound seeds of the Mustaid 
idled off, while the Linseed meiely slipped down These, when 
expressed, yielded as good d lying oil as any he evei obtained 
fiom Euiope The same fact is continued by the following 
statements 

In a repoit from Mi AY Ewm, Branch Pilot, to Capt AY. 
Hope, Mastei -Attendant at Calcutta, he acknowledges the re- 
ceipt of five gallons of Linseed Oil, made at the Gloucestei 
Mills, situated below Calcutta 

“ I beg leave to say I painted my boat inside gieen with the 
above oil, without the assistance of tuipentme, and it dried 
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witlnn the space of twentj r -foui hours , and do not hesitate to 
say if the above oil agreeable to the muster he given, that it is 
equal to the Linseed Oil leceived fiom the Honoiable Com- 
pany’s Manne Yaid, said to he Europe 

" Sandheads, H C P V Sea Hoise, 2d Januaiy, 1837 ” 

So ]\Ii AV Claik, commanding H C F S Y Hope, wntes, 
14th Dec ,1836 

“ I have to lepoit, foi the mfoimation of the Master- 
Attendant, in leply to his lettei (No 39) of the 7tli ult , that 
I have painted the Hope, outside, with the Gloucestei Mill oil 
on one side, and that supplied by the Naval Stoie Keepei on 
the othei, both laid on at the same time, and of the two I 
must give the piefeience to the foimei, m diymg and beaung 
a bettei gloss ” 

IMPORTS or FLAX, TOW, AND LINSEED INTO GREAT BRITAIN 

In the following table we may see the immense quantities 
of Flax and of Linseed which aie imported into Gieat Bntam 


Account of the quantities of Flar, Tow, and Linseed, imported into the United 
Kingdom during the yeai 1851, distinguishing the counti tes whence they were 
imported, and the quantities hi ought from each (M‘ Culloch’s ‘Com Diet ’) 



rh\ A Ton 

Linseed 


Civt 

Cuts 

Russia 

818,670 

417,950 

Prussia 

135,825 

58,179 

Hanseatic Towns 

14,925 

2,352 

Holland 

83,121 

14,779 

Belgium 

79,973 

55 

France 

3,802 

36 

Italy and the Italian Islands 

1,885 

1,667 

Egvpt 

48,038 

36,410 

British Territories in the East Indies 

48 

93,814 

United States of America 

6 

1,152 

Other parts 

7,885 

4,077 

Total 

1,194,184 

630,471 


In lefeience to the expected deficiency of Flax dui mg the 
year 1854, it has been obseived, m the Repoit of the lush 
Society “ So far, however, events have turned out diffeiently 
fiom what was anticipated, the peimitted impoit of Russian 
pioduce, tlnough the poits of Piussia, having secuied even 
a, larger supply than usual of Flax, the quantity leceived, 
during the yeai ended the 5th of October last, being 86,837 
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tons fiom all connlncs, against 71,118 m the same period of 
1852-33 ” 

AYith legal d to the cultnation in Ireland, the ‘•nmc SockU 
obsenes 

From tlie return 1 * x Ini h had !>-. <’n obtain* d b, or* 1 r of tlm I msl- 
Licutui mt, it appcii- tint tli< entire ar.. • xu «]< r 1 1 i v in Ir> 1 md, in tin. 
piC'Ciit joar, In 1 * hr. n ltI0, r »7J *i» n , ngun t 17 5 77'> ar-, < ni ls'l JIk-i 
Ins thus been ft diminution, on tlie it ir, ol 2 5,f)07 "ri', or about 1 5 p.r 
cent 

The nxernge ftnutial grm’ th from IS 57 to IS' t tn< Ut tit , i as 101 ! r| , *o 

that the crop of 1 Si 5 i« about 10 jm runt nboii tin m« '•agi ot th< prtiiois 
sex on j cm- — 1 rom the it. r) mditTi’ant n Id ot tin rropof l^lt, th r. u 
re non to bthcie tint the qtiantitx of m r' < t tb! fi >>a thi« n nr ~*>!1 be 
cqu il to tint ol the protons crop, and it* mine intj In rou.ldi (.'tirinbd 
at about two million-, sterling 

So late a. 1S50, the export of Irish I lax nnd 'Jot rmbut blf.b ton* Ol 
the crop of 1611, the huge amount of 7 !sf> ton* of 1 lax and 27(> » of J o. — 
m all 10/2 td ton*, xaluc £.701, dSl* — i ert *-hipp d from Ireland to ] tightid, 
Scotland, and 1 ranee 

A icri unpoil.mt constdei.it ton is the puce at ivhich fhx 
sells In the tear 1810, fine Ficnch Flax sold foi £90, and 
oidmaiy at CSO a ton, Flemish at £S0, Fnc/laml at COO, 
and laucties of Itiga at about CIS a ton, at the same time 
that .Tutc i\as selling foi Cl 3 At picscnt (Dee, 1831) the 
puces of Riga Flax tan, nccoulmg to dificient maihs, fiom 
£39 to CIS, St Petct'.buigh, 12 heads, C31, 9 heads, 
C15 109 , 0 heads, CIO 10s , Archangel cionn, from C31 to 
£39 , and the cheapci hinds of Russian and Mem cl, from £31 
to C45 , Jute being at the same time sold at Dundee foi from 
£19 109 to C2310s Egi ptian Flax sells for fiom C33 to CM 
The seed is gencially sold In the bushel, which weighs fiom 
521b to 54 lb , usual h scut fiom Odessa in bulk, fiom Ital) 
m sacks, the Riga and Dutch in bauds 

The maihs by which scxeialof these Flaxes aie distinguished 
in M'Culloch’s ‘ Dictionaiy,’ aie thus explained 

The best Mnncnbuig is called simpl) Mnrienburg (m) or lUarienlnirg 
clean , the second quality, cut (c xt) , and the third, Risten Drejband (it n) 
Of the three other pioxinccs, the first qualitj be ns the name of rethitzer , 
as Druania lakitzer (dr), Thiescnliauecn iah.it/ci (tk), and Litlmani i 
rakitzer (l ic) The cut Fla\ of these tluee pioxinccs is the second qualitj, 
and to the third qunlit} belong the badstub and b idstub cut (n nnd n g), the 
paternoster (p r>), and hafs three band (u d) Badstub and patei no*tci aie 
the lefuse of the lakitzer Flax, and the three band again the lefuse of the 
formei soits, and consequently verj oidmni} The Rexel nnd Pcinnu con- 
sist of Marienbuig, cut, listen, liafs tluee band, and three band The 
Liebau and Memel grow tbs are distinguished by the denomination of four 
and three band These two sorts, as well as the Oberlnnd Flax, come from 
JOmisbeig, Elbing, &.c , and aie little esteemed in the Bntish maikcts 
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In tbc unpoits ofTkx, the terms Codilla and Tou nrc aery often used ns 
synonymous but Codilla forms the first woi kings in the dressing of Flnx, 
and is longer than Tou , it is more or le's dirt} , nnd m consequence sometimes 
cheaper than Tow 1 lie fixed charges on tw eh c head Flax at St Petersburg, 
are 73roub G3coji , on nine-head Flax, SOroub SOcop , and on six-head 
Flax, 91 roub G1 cop The charges on Flax m England, t iking the price 
nt £45 pei ton, are £G 13s S d (r M'Cnlloch’s ‘Com Diet’) 

Since the foiegoing pails of this article hate been printed, 
the Autlioi has lecened a lettei flora Lahore, dated 21st Oct, 
1854, stating that they weie led to beliete, fiom \aiious lettei s, 
that the production of Flax m the Punjab this veai would be 
“considerable, and that we may look foiwaid to a yield of 
from 200 to 300 tons of Flax, besides a laige quantity of seed ” 

Dr Jameson, to whom one of the Flax expci iments has been 
assigned ( v p 190), and whose opinion, flora Ins extensile 
expei lence in the cultuie of Tea and knowledge of the 
country, is paiticulaily laluablc, wrote to the Autlioi fiom the 
Himalayas, 6th No\ , 1854, to the following effect “ Foi 
some yeais I liaie been cultnatmg Flax on a small scale, fiom 
seed piocured fiom Uussia, and its fibie has been pionounced 
by paities in Calcutta, of a iciy supenoi dcscuption I have 
already made ai rangements to grow it moie extensnely this 
season, m two oi tlnee diffeient situations Thcie is nothing 
to pieient this countiy supplying both Flax and Hemp on 
a vast scale It possesses immense advantages in abundance 
of land and cheap laboui In the Punjab thousands of acics 
aie available, and fiom the means of pioducing both Hemp 
and Flax cheap, this pait of India will always be able to com- 
pete with other countiies” 


CONCLUSION 

The account of Flax has extended to a much gieatei length 
than is pei haps suited to the nature of the woik This is 
owing, paitly to oui having taken the oppoitunity of ti eating 
latliei fully of the different points connected with the cultuie 
and piepaiation of this fibie, and paitly to oui having tieated 
in detail of the attempts wdiieh have been alieady made to 
cultivate Flax in India This w T e have done, m oidei to 
asceitara, if possible, the causes of failure, oi latliei of the want 
of commeicial success, while the examination of the vanous 
questions connected wuth the analyses of soils, of the Flax and 
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its products, as ay ell as of steep-watei, and tlie vanous methods 
-winch aie now adopted foi sepaiatmg tins ffbie, cannot 
fail to suggest to cultivatois m the East some methods of 
improving then own piactice Having nlieady made some 
observations ( v p 185) on the lesults of then expenments, , 
we need now only observe that the chief want, seems to have 
been that of moistuie duung the season of cultivation 
Theiefoie, we cannot but tlnnlc, that when this deficiency is 
supplied, eitliei by canal migation, 01 by the nature of the 
climate, as m the pi esent experiments ( v pp 188 195), that 

success will attend the efforts, and that the example will be 
useful to other distucts Considenng the puces at Minch Indian- 
grown El ax fotmeily sold for in England, and the cost of 
gi owing such fibies as Jute and Sunn, which have long been 
sold at fiom JC15 to £20, it appears quite possible to glow 
Elax as a piofitable ciop, especially as it is said that in some 
situations even the seed pays foi the expenses of cultivation 
But in case the fibie should not be good enough as Elax, some 
would be available as tow, and some foi papei-makeis, 
especially if i educed to the state of half-stuff by the use of the 
Indian dlienkee The extia laboui lequned foi the piepaiation 
of the fibie can ceitamly be supplied as cheaply and as piofita- 
bly m India as m any otliei countiy of the world But if any 
difficulty is experienced, it would be easy foi planteis to induce 
native cultivatois to grow the Elax m any paiticulai mannei 
and to sell it at certain iates, as they now do the Indigo 
plant This the Euiopean now manufactuies into Indigo 
of such excellent quality, as to hold the fiist place m all 
mailcets Much of the same success might attend the cultuie 
of Elax if the climate weie equally suitable, but it is yet 
sufficiently favoiable m many paits to admit of at least as 
much success as has been attained m Egypt It is only 
requisite that Rettones accoidmg to some one of tlieimpioved 
methods should be estabhshed m a few cential situations, to 
which the lyuts could bung the lesults of their cheap agucul- 
tuial labouis, and wkeie a due subdivision of laboui and 
mauufactunng cheapness could be substituted for a mixed 
system, suited only to eaily states of society 
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Linden, Jute, &c, of tlie family of Tihacece 

The Tihacece 01 Linden tube aie so named fiom the well- 
known Euiopeau tiee a favonte in paiks and public walks, 
and the souice of an extensive commeice, inasmuch as the 
mats which aie impoited m such enoimous quantities, aie 
fonned of the baik of this tiee But m the same family with 
the Linden tiee, botanists place also the genus Coichoius, 
species of which yield the now well-known Jute of India, as 
well as the geneia Gheuna and Ti iwnfetia, both of which con- 
tain species lemaikable for the tenacity of then baik The 
Tiliaceae aie also remaikable foi mucilaginous piopeities The 
leaves of many aie edible, and the fiuit of some affoid pleasantly 
tasted acid beines 

Lime or Linden Thee ( Tiha euiopcea), and Russia Mats 

The Lime tiee abounds m the foiests of Euiope, but espe- 
cially m those of Russia , and is esteemed foi its sn eet-scented 
flowers The wood of the tiee is white and light, and employed 
foi making fuimtuie, foi turning, and foi caived woilcs The 
baik of these tiees when steeped m watei soon sepaiates 
into thin layeis, which aie employed foi making a coarse kind 
of lope, for making matted shoes much worn by the Russian 
peasantry, and also foi making the mats which aie so laigely 
expoited fiom Russia, and which aie so extensively used in 
this countiy foi packing fuimtuie, as well as for gaidenmg 
pui poses, and foi coveung the flooi A Linden bhoot glow- 
ing m moist situations, is stated by Mi Tooke as not fit foi 
peeling, foi the puipose of being platted into shoes, m less 
time than tlnee yeais To eveiy pair of shoes, fiom two to 
foui young Linden stems aie lequisite, and though these glow 
fastei as they aie cut, yet the consumption is enoimous, and 
the destiuction of the Linden tiee is m consequence immense 
Foi the bettei, laigei kind of mats, tiees of fiom eight to six- 
teen yeais aie cut down when full of sap, and the baik is 
immediately sepaiated both fiom the tiee and the blanches 
It is fiist cut longitudinally, then raised with an mstiument 
made of bone, and then tom off with the hand When the 
baik has been lemoved, it is stietched on the giound to diy. 
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two oi tlncc stnps being laid one over the other, and kept 
stiaight by being tied down to long poles They are employed 
foi making lopes in some paits of England, and foi well-ropes 
m Fiance When lequncd foi use, they aie steeped m water, 
and the coitical laycis icadily sepaiatc fiom each other The 
best of these layeis aie those which arc in the inteiioi, 
while the coaisci lay ers aie on the outside 

The manufactvue of mats is neaily confined to Russia and to 
some paits of Sweden Tiees of from src inches to one foot m 
diametei aie selected m the woods, and m the beginning of 
summer the baik is slnpped fiom the tiees in lengths of from 
si\ feet to eight feet These aie afteiwaids steeped in water, 
till the bailc sepaiates fi eely into layers, it is then taken out 
and sepai ated into nbands oi stiands, which aie hung up m 
the shade generally m the wood wlieie the tiees grew fiom 
wdnek they weie taken , and m the couise of the summer they 
aie manufactured into mats The fisheimen of Sweden make 
fishing nets out of the fibies of the innei bailc 

The tiees fiom wlucli the baik is taken aie cut down in the 
summer, and, piopeily cut, are burnt m heaps into charcoal 
The sap is diawrn off, and, when evaporated, yields sugai 
The honey of the fioweis is much sought aftei by bees 

The Lime tiee is principally pioduced m the govemment of 
Vialka, Kostioma, and those immediately contiguous, and m 
the months of May and .Tune the penod when the baik is 
most easily detached fiom the stem the villages in the goi em- 
inent s in. question aie almost deseited, the whole population 
being then in. the woods employed in shipping the tiees 
The academician Koppen, who has caiefully investigated this 
curious subject, estimates the aveiage annual production of 
mats m European Russia, as follows 


Government of Vialka 

6,000,000 pieces 

>> 

Kostroma 

1,000,000 „ 

11 

Kasan 

1,000,000 „ 

11 

Nijm Novgorod 

1,000,000 „ 

J1 

Vologda, Tamboff, Simbirsk, ■ 
and Penza 

| 2,000,000 „ 

Total 


14,000,000 „ 


Koppen fuithei estimates that about a foiuth pait of this 
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vast quantity, 01 3i millions, aie expoited, tlie rest being con- 
sumed at borne 

Archangel is the puncipal poit foi the shipment of mats, 
and it appears that on an aveiage of the yeais 1851 and 1852, 
the expoit of mats fiom that poit amounted to 615,360 pieces 
a yeai Laige quantities aie also shipped fiom Peteisbuigh, 
Riga, and othei poits (McCulloch's f Com Diet') 

The extent of the Imports of Russia Mats into this countiy 
may be judged of by the following statement furnished to the 


Authoi by Messis 

Wiench 



1832 

840,000 

1847 

520,359 

1840 

817,772 

1848 

397,553 

1841 

508,485 

1849 

576,565 

1842 

532,401 

1850 

359,223 

1843 

861,565 

1851 

734,659 

1844 

449,817 

1852 

333,008 

1845 

634,041 

1853 

657,010 

1846 

898,619 




The puce m Jan, 1834, was 424 10s pei 100, the duty 
included , m 1848, 95s to 100s , and m 1849, under 80s 
In 1850, 90s , 1851, 87s 6 d , 1852, 85s to 100s , and in 
1853, 120s per 100 


Indian Substitutes tor Russian Bast 

As stated above, botanists place m the same family of plants 
the Euiopean Tilia and the species of the Indian Giewia, 
from lesemblauce in points of stiuetuie So, if we mqune 
into the uses of these plants, we shall find, that as Lime leaves 
used to be, and still aie, employed in some paits of Euiope, 
both in a gieen and diy state, as foddei foi cattle, so m the 
Himalayas, cattle aie fed with leaves of Gheivia didyma, and 
some aie stacked foi wintei use, foi cattle, sheep, and goats, 
as the Authoi, when tiavelling theie obseived As the inner 
baik of the Linden yields bast foi mats, so is the mnei 
baik of Giewia oppositifoha, called bihul, employed m the 
same mountains foi making lopes 

The inner baik of many trees is employed m other paits of 
India foi the same puiposes^ though it is not easy to identify 
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the plants, fiom only local names being usually gnen by 
tiavelleis Thus, m the following account gnen by Capt 
Biddulph in a lcttei to the Agn-IIoiticultuial Society of 
India, m the jeai 1813, he states that, neai D.ujeclmg, 
ff tlie Lepchas make lope fiom the fibic of the Ivulljhain, 
and stout bowstnngs and sewing tin cad fiom the libie of 
the Ruffickec tiee” “ Nothing can be moie simple , ” Capt 
Biddulph states, “ than then mode of manufactuic the bark 
is tom off the Kulljliam when fiom fne to fifteen } ears’ 
giowth, the innei bulk or fibic is then detached, as shown m 
the specimen, washed foi a few minutes in watci, and w hen 
dry, paied 01 pulled into naiiow stnps, and twisted In the 
hand into lope of any thickness Tlie baik of the Ituffickee 
is taken off the plant when fi\c or si\ feet high, and heated 
in the same mannei as the foimei, except that the outer bark 
onlyiequnes to be sciaped off with a knife All the Lepcha 
fishing nets aie made from the Ruffickee, and aic lemaikably 
light and strong ” 

Among the Mallow tube (01 Mcilvacccc), and some allied 
families, as we shall afteiwaids see, tlieie are seieial other 
instances of the same kind To the Gieat Exhibition of 1851, 
specimens of seieial kinds of Bast weicsent, both fiom Assam 
and fiom Anacan Of these, the specimens sent fiom the 
latter weie so piomising, that the Authoi was induced to send 
them foi examination and trial to the Iloiticultural Society’s 
Gaiden at Chiswick, and as the opinion foimed inspecting 
them was favoiable, he included the information m the fol- 
lowing repoit 

“ Having been lately much engaged in examining and 
showing to piactical men the vanous fibres which weie sent to 
the Gieat Exhibition of 1851, as well as those which have 
recently anryed fiom Assam, I was induced to turn my 
attention to the subject of Bast Of this, laige quantities 
aie impoited into this countiy, m the foim of mats, fiom 
Russia, chiefly foi the use of gaideneis, w T lio use them foi 
coveimg pits and fiames, oi piotectnig plants, and afteiwaids, 
when pulled to pieces, foi tying up plants and vegetables The 
mats are also extensively used for packing cabinet-w r oilc and 
fuimtuie in geneial 

“ The subject mav appear tnfhng, but it is calculated that 
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about 3,500,000 mats aie exported fiom Russia, and about 
500,000 to 800,000 aie annually impoited mto tins countiy 
They aie made of tbe baik of tbe Lime oi Linden tiee, which, 
when shipped off, is also made into shoes, coidage, sacks for 
com, &c The Linden tiee is not found m India, but theie 
aie many which belong to the same family of plants found 
theie, some of which piohably yield similai pioducts, possibly 
one oi two of those to which I now wish to diaw atten- 
tion 

"Among the law pioducts sent fiom the piovmce of Ana- 
can, theie weie six kinds of Bast (which theie seems to be 
called Shaio ), with specimens of lope made with them They 
wei e named 1, Theng-ban sliaw, 2, Pa-tlia-you sliaw, 3, 
Shaw-pliyoo , 4, Ngan-tsoung shaw, 5, Shaw-nee , 6, Eee-gywot 
sliaw Obseivmg that some of these, fiom then stiength, flexi- 
bility, and softness, were well calculated to ans\i er the pui poses of 
the Bast m ordmaiy use, I sent some specimens to Di Lmdley, 
and lequested lnm to have their useful piopeities ascei tamed 
in the Hoiticultuial Society’s Gaiden at Chiswick As he 
mfoimed me that both the Supenntendents, Messis Thompson 
and Goidon, lepoited veiy favorably of them, I lequested the 
latter to give me a detailed lepoit, including all such inhu- 
mation as would be useful to mei chants in Anacan The 
kinds sent to him were No 2, Pa-tha-you shaw, 3, Shaw- 
phyoo , and one marked Sansevtei a zeylamcci, was probably a 
specimen fiom Cuttack 

"Though well awaie that the' fi eight must always operate 
against a bulky aiticle of low price biought fiom so gieat a 
distance, yet theie aie occasions when, fiom a stoppage of, oi 
a deficient supply fiom, oidmaiy souices, a use of puce ensues, 
which might be taken advantage of at a place on the coast like 
Alcyab I would, theiefoie, beg to suggest that the accom- 
panying lepoit should be sent to India foi the information of 
the meichants in Anacan, oi foi publication in the journals 
m India At all events a knowledge of the good qualities of 
these Indian Basts might lead to their employment m India, 
and to their expoi t to less distant countries than England As 
it is possible that merchants m Anacan might wish to make 
mats m imitation of the Russian, I would suggest that a piece 
of one of these might be sent theie, as by this the thickness 
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of the transvei se and the pliability of the longitudinal pieces 
of the Bast of which they aie composed might easily be 


imitated 

“ East India House, Jan 16, 1854 ” 


Repot t upon neiu lands of Bast-matting ft om India 

“ Hort Soc Gai dens, Chiswick, 
January 11, 1854 

e< Su, The tluee pieces of Indian Bast sent appeal all the 
same, at least I cannot detect any diffeience in then qualities 
oi appearance , and I think, when it is made into mats, will 
piove an excellent substitute foi Russian mats It is veiy 
stiong, is m bioad sfciands, veiy pliable and tough when 
wetted, easily divided into small poitions foi the puipose of 
tying, &c , and is entnely fiee fiom knotty places, and when 
worked into mats in the Russian way, will be an excellent 
wintei coveung for pits and flames The material, also, seems 
moie firm and tough, and, I have no doubt, will last at least 
twice as long (in. weai) as the best Russian mats, and, if sold 
at a less puce, will m time supeisede them 

“ The puce of Russian mats is now fiom £7 10s to £8 pei 
100, wholesale, and fiom 2s to 2s 6 d each, letail 

“ A full-sized Russian mat weighs about 5 lb when new and 
quite diy, is 7 feet long and 4 feet bioad, and is made with the 
lougher and woist stiands woiked ciossways, and the thinner 
and longei strands longways m the mats 

“ In making mats, it should be obseived never to have any 
of them undei the legulai size, foi small mats (eithei slioitei 
oi nauower) gieatly detiact fiom the value of full-sized ones 
when mixed with them 

“ I lemam, sir, your obedient seivant, 

" George Gordon 

u To Di Royle, &c & c ” 

The appeaiance of these basts may be thus descubed All 
weie sent m the state of bast, and twisted into lope, fiom 
Akyab m Anacan The puce of all stated to be one lupee a 
maund, oi about 8s a cwt 
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1 Theng ban shatu — Coarse looking, and of a 1 eddish- brown colour, but 
divisible into a number of very thin layers, with a good deal of flexibility, 
and some toughness A poition twisted into rope 

2 Pa-tha-you shaw — Strips seven feet m length, and fine m texture, 
light- colouied, formed of several easily divisible layers, the outer layers 
rather dense and compact, and the inner cancellar A Musse species (?) 

3 Shaiv-phyoo — Long, thm, smooth layers, light-coloured, tough, and 
flexible , easily divisible into still finer layers 

4 Ngan-tsoung shaiv — Fibres and rope sent, but mislaid 

5 Shaw-nee — Of a reddish-brown colour, rough and coarse, but twisted 
into lope 

6 Eee-gywot shaw — Strips five to six feet in length, composed of several 
layers , of which one side is smooth and compact, but the layers on the 
other side thm but cancellar, all having a considerable degree of toughness 

Mr Ripley, in ‘Journ Agn-Hortic Soc,’ vm, p 147, describes three 
barks undei the names Shaw-ne, Shaw phr us, and Baikal an shaw These 
may be Nos 5, 3, and 2 But the spelling differs much He also mentions 
several useful Rattans at Akyab 

Theie aie no doubt a gieat vanety of otbei basts, which 
might easily be piocuied from tiees m Assam, Anacan, and 
all along the Malayan Peninsula, as well as on the Malabar 
Coast In an account by Mi Fenwick of the vegetable pio- 
ducts of the Tenassenm he mentions a bast lope of consi- 
deiable stiength, and also that plantains and pme-apples aie 
veiy abundant there All the above places are on the sea-coast, 
oi accessible by liver. But Akyab, wheie So many aie aheady 
pioduced, seems the most favoi able situation for then expoit to 
Euiope, if it should be found desirable It is probable that 
seveial might be much impioved by a little steeping in watei, 
as piactised with the Russian bast 

Some of those sent to the Exhibition of 1851, and of which 
the plants aie unknown, may heie be mentioned 

Patoo oi Asia is a bast fiom Beeibhoom, is like the Putwa 
fiom Bhagulpore, and will be noticed with it 

Chehooi , a pale, biowmsh-colouied cordage fiom Beeibhoom, 
coaise, and of model ate stiength 

Baik stung, made by Hill tubes of Rajmakl, of useful size 
and stiength 

Bail tope, with the coarse but stiong fibie of which it is 
made also fiom Rajmahl 

Several Bark cloths fiom the Islands, &c, will be mentioned 
with the Paper Mulbeiry, foimeily Mot us, now r B) oussonetiu 
papyt ifei a 

Theie is a lemaikable cold without name, which seems to 
be foimed of a salvage of fibie, with a yellowish baik folded or 
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laidioundit, and of these, tw o tin cads so made np are tivisted 
mto a coid 

A baik like some sent as that of Odm a IFodia , is full of 
fibious niateual 

One of the best of the basts, and scemmgh as like one of those 
fiom Anacau, was sent from Assam , the ships aic [torn six to 
sei cn and eight feet m length, consisting of sei ci al lai ci s, easily 
scpai able, tough, flexible, and stiong Tlici liaie the numbei 
on them of the box m nliicli was cornered, and m which 
were contained Pmc-applc fibic, but their appearance is 
totally dificient 

Scvcial of the basts of difleicnt plants which aie used by 
the natnes, and of wlucli the names liaie been aseci tamed, 
will be mentioned uudei the beads of Hibiscus robot cut, 
or tthaceus, Stci cuhu vtUoia and r/uttata, Bauhima t accmosa 
and tcandens, Cell) <t oucutaht, Autumn Saccuda Capt 
Thompson lepoits upon a bast rope made bj the Munnee- 
pooiees, and on anothci fiom Singapoic (‘Joum Agn-llortic 
Soc / vm, p 43 ) 

Jute, Jew's MaLlow ( Coicliotus olitouus and capsulaits, 

Tihacecc) 

Sans , Putla, Bcng , Pat , fibre, Jute, cloth, tot, choice, mcgila 

The name Jute is now so familiarly known, and this fibie is 
so extensively employed in some of out manufactuies, that 
one is apt to think that it must have long been established as 
an article of commeice This is fai fiom being the case, for we 
find no notice of it even in comparatively lecent dictionaries 
of commeice, and it is not above fifteen jeais since that 
it lias come to be much employed m the manufactuies of this 
countiy, though it has long been so employed in India, and 
its fibies much used for making both coidage and cloth 

Undei the name of Jute, howevci, the fibie of two xeiy 
distinct plants is included, though no lecent accounts have 
been published by any of the piesent gioweis of Jute Both 
plants aie common m almost eveiy pait of India, the leaves 
of both aie used as pot-lieibs, and the stems of both yield 
fibie, and aie cultivated on both these accounts, and both 
aie placed by botanists m tlie genus Coi chorus, winch is so 
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named fiom the Koi khoi os of the Greeks, winch also was a 
pot-lieib, and, indeed, is by many supposed to have been one 
of the veiy plants w'hicli we have now to descube. This is 
the species called Corchoius olitoiius, which is still cultivated 
in the neighbouihood of Aleppo, and is descubed by tiavelleis 
in the East as eaten for a pot-herb m Egypt and Aiabia, as 
well as m Palestine Ran wolf saw the Jews about Aleppo 
using the leaves as a pot-heib , hence the old name of “ Olus 
judaicum” in old authors , which by the Eiench is tianslated 
Mauve de Juif, and by us “ Jew’s Mallow ” It is supposed to 
be the plant alluded to in e Job/ xxx, 4 1 It is the same 
plant which, small and heibaceous m the dry soil of Syna, 
grows to a height of four oi five feet m the Noith of India , 
but m the hot, moist climate of Bengal, attains a size that 
allows fibres of twelve feet in length to be sepaiated fiom it 
The otliei plant, which we suppose also yields some of the 
Jute of commeice, is Corchoius capsular is, easily distinguished 
from the othei by the form of its seed-vessels being globular 
instead of elongated and cylindrical It is also more lemai li- 
able for an east and west, than foi a noitli and south distri- 
bution We have stated that it is to be found in most pai ts 
of India, and likewise m Ceylon It is curious that Rumphius, 
m his f Herb Amboinense,’ v 212, t 78, descnbes it undei 
the name of Ganja (but this may be pionounced Gama), which 
is that applied m India to the true Hemp By Mala} s it is 
called Rami Tsjina, that is, Chinese Rami, a name which 
w r e shall find is also applied by them to otliei fibie-yielding 
plants, as to the true Hemp, accoidmg to Rumphius, and 
also to the Uitica mvea, as we shall see undei the head of 
China-grass It is no doubt cultivated in China, wlieie 
Roxbuigh states it is called Oi moa 

This so-called Chinese Hemp but a true Coichoius was 
at one time supposed to be supenoi to the tiue Hemp, and 
attempts weie made to introduce it into England, the account 
of which is detailed in the ‘ Phil Tians ,’ vol lxxn It is 
theie stated, that seeds sown m England pioduced plants 
fouiteen feet high, and neaily se\en inches m cncumfeience, 
though few pioduced mature seeds But some, howevei, 
which came to matunty m the second season pioduced a ciop 

1 ‘ Malluach,’ m Kitto’s ‘ Ciclopscdia of Biblical Literature ’ 

16 
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of good Hemp, gieatei by one tlmd than was evei known to 
be obtained m England AVe may easily believe, thetefoie, 
that this may giow to a great height m the congenial climate 
of Bengal 

As both these plants seem to yield the fibre called Jute, we 
may descube both, befoie pioceedmg to tieat of their culture 
01 the mode adopted by the natives of India foi sepaiating 
then fibie. 

Coichortis ohtonus , Pot-lierb, or Jew’s Mallow, as seen m the Mediter- 
lanean legion, is an herbaceous annual plant, only a foot or two, but m 
India of several feet m height, and erect in habit The stem is smooth, 
cylindrical, and more 01 less bi anclied The leaves are of a lively green 
colour and smooth, alternate, on footstalks, ov al or ov o-lanceolate m shape, 
with the maigin dentate, and with the two loner dentilures teiminated by 
a slender filament The stipules aie simple, awl-shaped, and reddish 
coloured at then base The peduncles or flow er-stalks are one- to two- 
flowered The fioweis are small, having the calyx consisting of fire pieces or 
sepals, and the corolla of five yellow petals Stamens numerous Torus, or 
nectaiy cup-shaped, with glands at the base of the petals Ovary solitary, 
ripening into a long, nearly cylindncnl capsule, ten-ribbed, six to eight 
times longer than it is broad, five celled, and formed of five valves, with five 
teinunal points Seeds numerous, with neaily perfect transverse partitions 
between them 

This is called Pulta m Sanscrit, and Pat m Bengalee , 
floweis in the lainy season, and fructifies in Octobei and 
November Cloth made of it is called Tat, the fibre Jute 

Di Roxburgh states that theie is a i eddish vanety of this, 
which the natives call Bun Pat, that is, "Wild Pat 

Corchorus capmlaris, 01 Capsular Corrhorus, is also an annual, with a 
stiaiglit, smooth, and cylindncnl, nfterwauls blanched stem, from foui and 
five to eight and ten feet in height The leaves have long footstalks, and are 
oval, acuminate, thin, and of alightgreen , seriated at then margins, with the 
two lower senatuies terminating m narrow filaments The flowers aie 
small, yellow, and like those of the other species m the number of their 
parts 'I he capsules are short and globose, wrinkled and mui icated, with 
five cells, and composed of five valves , seeds few in each cell, and without 
tiansveise paititions It flowers in the rainy season, and the fruit is ripe m 
September and October 

This is the Ghi-nalita pat of the Bengalese, and its fibie 
sometimes called Nalta jute It is called isbund in Noitli- 
AA r est India It has been called Chinese Hemp ( Rami tsjma ) 
by the Malays, and its fibie China pat by Roxburgh The 
kind called Teelah pat is said to be a vanety of this species 

It is cultivated both m Bengal and in China, on account of 
its fibie, wlucli is sepaiated by maceiation, and used as cor- 
dage, both foi agncultuial puiposes and foi livei navigation, as 
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well as foi making paper It is also employed for making tke 
coaise kind of cloth called Megila m Bengal , and anothei 
kind called tat 01 choti, whence, piobably, has been denved 
the name Jute This kind of cloth is now well known by 
the name gunny, and used foi making gunny bags , a name 
denved eitliei fiom the Gan] a or Gama of Rumplnus, 01 
from goni , a name of Ci otulana juncea on the Madias side, 
(Buchanan) , tlieie the name Jute is m some places applied to 
its fibie, and also to that of Hibiscus cannabinus 

Tlieie aie several otliei species of Coichoius common as 
weeds m eieiy pait of India, but all may easily be distinguished 
from the last by the roundish foim of its capsules The 
Author has found species at as great an elevation as 5000 feet 
in the Himalayas, but only in the lamy season 

Di Buchanan found both the above species cultivated in 
the distucts of Dmajpore, Rungpoie, and Pumeya In the 
last he was mfoimed, that the Coichoius v Inch 'is used for 
coidage is the species called by botanists olitonus, while that 
used as a pot-lieib is the capsulans , -just the leveise of what 
is the case m some otliei places, showing the piobabihty of 
both species being cultivated foi then fibies 

The fibre is long, soft, and silky, and well fitted foi many of 
the pui poses to which Flax is applied, as it is divisible into 
i eiy fine fibnls, which, like those of the othei species, aie easily 
spun It is possessed also of some strength and durability, 
even aftei 11G days 5 maceiation, as in Di Roxbui gh 5 s expen- 
ments Undei the micioscope, the fibies of the two species seem 
exactly alike 

It is gen ei ally stated that the fibies of Jute, oi of those 
employed m making gunny bags, cannot be bleached This is 
mcouect, they may not be bleached by oidmaiy methods 
Indeed, a papcr-m.ikei mentioned to the Author, having dis- 
coicied Jute in some lope, because it would not bleach But 
the late Col Calveit biouglit seveial specimens of beautifully 
bleached Jute to the India House, as well as some furniture 
damask made of it , and we obsene that Mi Rogeis piesented 
some of his bleached specimens to the Agn-Horticultural 
Society, in May, 1S46 

Dr Roxburgh has descubed the species C ohtonus as the 
Pat of the Bengalese, and as paitially gionn fo? the leaies and 
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tender shoots, which aie used by the natives both Hindoos 
and Mussulmans as an article of food When wild it shoots 
out many lateial blanches, which rendeis it a difficult mattei 
to sepai ate the fibies fiom the woody paits In piepaiing the 
filaments, the plant lequnes much longei steeping in water 
than Hemp a foitniglit 01 tlnee weeks being scaicely suffi- 
cient foi its propei maceiation (v p 248 ) He called attention 
to it as a substitute foi Flax, fiom the length and fineness of its 
fibre 

The gunny bags, m which sugai and similai commodities 
aie biouglit to this countiy fiom India, aie made of this 
matenal These are now sent to Amenca foi packing then 
cotton Though only made known m the beginning of the cen- 
tuiy, it is now impoited in immense quantities, and used foi a 
vanety of pui poses, as it spins so easily, and being cheap, is 
tlieiefoie used foi mixing It used to be employed foi mixing 
with Codilla, this is now used foi mixing with Jute 

A descuption of the cultivation and manufactuie of Jute 
was given by Baboo Ram Comul Sen (in f Tians Agn- 
Hortic Soc , vol 11 , p 91), wlieie he mentions that the prin- 
cipal places wheie it is cultivated aie Malda, Puinea, Natoie, 
Rungpoie, and Dacca wheie both land and laboui aie cheap 
He mentions foui kinds Pat, Tasa, Mestah, and Coshta but 
without descubing them , and quotes Roxbuiglr’s descriptions of 
C olitonus, C capsulaus, and C fuscus 

Other names aie given in otliei districts, as at Jungypoie 
1, Glior e Sun , 2, Pant , 3, Cooch-mw da Paut , 4, Amleeah 
Paul The first and fouith maybe Ciotalana and Hibiscus, and 
the second and thud species of Corchoius These may also be 
included undei the names of Arm ah Sun, Chunduna Sun, and 
Putoaa Sun Some Jute sent to the Exhibition of 1851, from 
Rungpoie, was distinguished by the names of Suffed (white) 
Hemanty Pat, 2, Lai (led) Hemanty Pat, and 3, Lai Petne Pat 

Culture The seeds aie sown m Apnl or May, when theie 
is a sufficient quantity of ram to moisten the giound, which is 
generally low, and kanowed m the same mannei as paddy 
(nee) land (m any land that will pioduee summer lice, which 
lequnes to be well ploughed and smoothed) The field is 
weeded after the plants aie a foot and half high When it 
has floweied, which happens about July and August (to 14th 
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Sept , B ), it as cut The plants aie thiee to twelve feet high, 
and the cncumference of the stalk is about one inch As the 
seed is not npe when the plants aie cut, some of them aie left, 
to allow the seeds to come to matunty 

Aftei the plants are cut down close to the loots, their tops 
aie clipped off, and fifty to a hundied aie tied together, ten to 
fifteen of these bundles aie laid m a shallow tank 01 leseivon 
of watei, like lafts, ovei which a quantity of tuif and clods of 
eaith aie laid to make them sink under the suiface of the water , 
it is allowed to lemam there for eight or ten days, duung 
which the cultivator daily visits it, m oidei to see that it is 
piopeily laid, and the tiunks are not unduly rotted When 
the bailc sepaiates, and the stalk and fibies become soft, the 
weight upon the raft is lemoved, and the stalks aie unbundled 
The diesser descends into the watei knee-deep, and takes up 
five to eight sticks at a time He bieaks off two feet of them 
at the bottom, the baik, which is become soft like thiead, is 
held m both hands, and the stalks aie taken off The fibies 
thus separated (and by meie washing aie brought to the state 
of sepaiated fibies, B), aie diessed, and exposed to the sun, 
by hanging the bundles of fibies ovei bamboos to diy, they 
aie afteiwaids paitially cleaned, and finally made up into 
bundles of fiom one to two maunds for the maiket 

Aftei the Pat has been lemoved, the fields of which the soil 
and elevation aie suitable giow a w intei ciop of tobacco or 
mustaid seed The produce is diffeiently stated to be from 
4001b to 7001b peracie The hai vest puce, accoi ding to Dr 
Buchanan, was, m his time, about 121 annas pei 100 lb Mi 
Henley mfoims the Author that “ Jute used to be sold some 
yeais ago foi R 1 8 foi the bazai maund, but the demand 
in this countiy had had the effect of laismg the pi ice of Jute 
to double its old Indian value At piesent, any fine, long, 
silky Jute is eageily bought up at Its 2 8, still foi mfeiioi 
Jute I should say, dealing face to face with the village dulals, 
the puce would not exceed It 1 8 per bazai maund” 

The cultuie of Jute has of late years been gieatly impioved 
in many places, as may be seen in much of that sent to 
market, and of which we have an instance m the sample of 
Jute piesented foi lepoit by Mi P Caiter of Bbojepoie 
Factory to the Agn-Hoiticultural Society This having been 
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submitted to the members of the Flax Committee, the following 
favorable opinion lias been expressed on it 

Mi Ilodgkmson Tins is the finest specimen of Jute I 
liaie e\er seen being blight, clean, strong, and of excellent 
staple, the loot ends particulailv veil fiecd of the hard woody 
bailc which cliaiacteiises ba7ai Jute, and deteriorates its 
value 

I should say that C16 to £17 could be obtained for Jute of 
similai quality at home, being fully C2 pci ton more than tbe 
oidinary dcsciiptions now fetch 

Mi Fergusson It is i cry good Jute, worth C3 to £1 pei 
ton more than what is generally shipped 

Di Buchanan and Ram Comul Sen describe the Pat as 
spun by two kinds of spindles, the Takur and 1) liar a A 
bunch of the law material is hung up m evciy farmer’s house, 
oi to the pi oti uding stick of a thatched roof, and eiery one who 
has leisuie, forms with one or othei of these spindles, some 
coaise packthread (sutoli), of which ropes aie twisted for the 
use of the faim The Dhara is a reel, on which a tlnead when 
sufficiently twisted, is wound up The Takui is a kind of 
spindle winch is turned upon the thigh or the sole of the foot 
Gliurghuiea is a third kind of spinning machine It is only 
the lowei Hindu castes, called Rajbongsi, Konget, and Polya, 
that foim this pack tin cad foi being woven into sackcloth, and 
spin a finei thread fiom which the cloth called Megili, oi 
Megila, is woven By fai the gieatei pait of the cloth that 
is used dyed, leceives the coloui m the state of tlnead 

The coarse cloth, called Megili, is woven by the women of 
the lowei class of people Most families have a loom, and the 
people, especially the women in the afternoons, work a little 
occasionally, and this selves to clothe the family The pieces 
consist of tlnee oi foui nanow cloths sewed together, some four 
or five cubits long, and fiom two to tlnee cubits wide, and 
aie woith from two to eight annas each Some have led and 
black boideis It is said to be moie dui able than cloth made 
of cotton. 



WEAVING OF CHATEE OR JUTE CLOTH 


247 


CHATEE, OR JUTE CLOTH TOR GUNNY BAGS 

The kind of cloth called chatee is made fiom the same mate- 
rial, and is made of tlnee diffeient kinds, and always woven m 
pieces fiom thiee quaiters to one cubit wide, of which two 01 
tlnee aie sewn togethei into one piece befoie it is sold The first 
kind, intended foi bedding, is from foui to five cubits long, and 
fiom two and a quaitei to tlnee cubits wide, and sells at about 
8 lupees pei 100 pieces Secondly, that intended for covenng 
bales of cloth is of the same dimensions, but is thicker than 
the foimei land The 100 pieces cost fiom 6 to 10 rupees 
Thudly, that intended for making nee- and sugar-bags is foui 
cubits long, and one and a half oi one and a quaitei cubit 
wide, and ten bags cost 4 oi 5 lupees These aie sewed oi 
doubled and made into bags The value of the manufactuie m the 
Dinajepore district amounted to 160,000 lupees (Buchanan ) 

The principal places where Chatees aie manufactuied aie 
Malda, Pumea, Nat ore, Rungpoie, and Dacca, wheie the cul- 
tivation of Jute is extensive, and the pnee of laboui and land 
veiy cheap Ram Comul Sen says, “ If the labour of spinning 
the Jute and weaving Chatee, are to be done accoidmg to the 
lules of laboui at Calcutta, the pi ice of gunny would be moie 
than double that foi which it is sold 13 

The greatei part is cultivated by those who use or manu- 
factuie it, for almost all the small Hindu farmeis weave cloth 
of this material, and every faimer lequires some foi the use of 
his farm 

On all the eastern fiontiei a great piopoition of the 
women aie clothed m the coarse cloth made of the Corchorus, 
which also gives them much employment The value of the 
matenal consumed m those days was about 70,000 lupees In 
the cold weathei the pooi cover themselves by night, and often 
by day with a sackcloth lug , and the rich usually put one undei 
then bedding Some lsiequued for the packing of tobacco and 
foi some giaras, but much even in those days was expoited to 
Calcutta, Patna, and othei places In the noith-west part of 
Bengal a gieat propoition of the people used to be clothed 
with Megili or Pata Specimens of this Pat clothing weie 
sent to the Exhibition of 1851 
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Since the foregoing remarks Mere mi itt.cn, indeed, since tliey 
lia\ c been in t\ pe, the Anthoi lias liccn f.n om cd m ith the accom- 
panjmg lemaiks fiom Mi Henley, nho has ahead} been men- 
tioned at pp 3G and 1G8, and nhom he had asked foi some ic- 
cent mfoimation lespecting the cultuic and pieparation of Jute 

The plant in question is by fnr the most cxtcnsivcl) cultivated of all the 
fibrous family throughout the delta of Bengd Its ea 1 ;) cultuic, rapid 
growth, and comparatnel) laige pioducc jiresent advantage-, not to be o\ Or 
looted b) that cnnncntl} pinctical and economic ll peo])le, the nitnesof 
Bengal Had it combined along v ith these nd\nntag<s, the qualities of 
stiength and dui ability, it would piolnbl) have superseded all othei fibrous 
mateiials, but, rapid in its growth, it is ngtin remail abl) rapid in its deeiy 
— being in faet the most peushable of fibres It is gem rail) grown as an 
after-crop, during the run) season, on lngli land, or land not subject to 
submersion, like rice land A hot and model ateh 1 mi) season suits it best, 
excessive i runs or had diainage lnjtue and delerioiatc it In this point of 
view it is a precarious and delicate ciop , otherw ise it presents the ad\ intnge 
of affbiding a 11101c valuable retuin from land at that season, tlnti an) 
other ci op which the cultnator can emplo) It is sown broadcast, requires 
caieful weeding when )oung, but soon acqunes stiength enough to 1 eep off 
all mtrudeis The joung leases aie eaten b) the natives ns a sort of 
spinach, the) base, however, a coaisc, weed) fl iv our, little suited to our 
Euiopcan palates No plant is more ginleful for good cultivation than the 
one in question, in a good, lonni) sod, well ni inured, or winch has been 
well manui cd under a foi iner crop It attains a height of ten or twelve 
feet, with steins of three quarteis of an meb in diametci A pool ciop, or 
one which had suffered irom excessive lams, would base a height of onl) 
from tin ee to six feet 

The uop being ripe, the stems aie cut down close to tlic loots, made up 
into bundles, and laid to steep m some neighbouring diteli, where lumps of 
mud are placed on them to keep them submciged Here tlic) are carelull) 
watched irom day to day, the operator tr) mg the baik with his nail, until lie 
finds the decomposition armed at the pioper point In prepanng Jute 
intended foi export, he will push the watei-iettmg pi ocess to its utmost 
limits, short of actually destro)ing the fibre b) excessive puticfaction 
This is done in oidei to obtain that thorougbl) detached silk) chaiacter of 
fibie, according to winch it is valued in the export market buoli Jute has 
always suffeied moie or less in stiength — Jute oi l’nut prepared for nntive 
consumption is much moie durable than that prepared foi export ft is 
likewise cheaper, as the )ielel per acie is much laiger It is much darker 
coloured, and not so clean The natives arcvei) pirticular in the selection 
of Jute for such puiposes as pack saddle bags for their transpoit oxen , oi 
for their stoie-giam bags — great packages of six oi eight ieet diameter, 
erected on bamboo stages, and looking like our European brewer) tuns 
There are also a multitude of inauufactuies m this iibre, many of them 
possessed of considerable strength, some again of ver) fine tcxtuie 

To i eturn to our watei -i ettmg pi ocess The pi oper point being attained, 
the native operator, standing up to his middle m watei, takes as man) of the 
sticks in his hands as he can grasp, and lemovmg a small portion of the bark 
from the ends next the loots, and giasping them together, he stnps off the 
whole with a little management, from end to end, without breaking either 
stem or fibre Having piepared a certain quantity into this half state, he 
next pioceeds to wash oil this is done by taking a laige handful , swinging 
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it lound his head he dashes it lepeatedly against the surface of the water, 
drawing it through towaids him, so as to wash off the impurities , then, 
with a dexterous throw he fans it out on the surface of the watei, and 
carefully picks off all lemaining black spots It is now wiung out so as to 
remove as much water as possible, and then hung up on lines prepared on 
the spot, to diy in the sun 

Jute is never so beautiful as at the first moment of its preparation , for 
such is its proneness to decay — a true eremacausis of Liebig — that it changes 
colour fiom day to day, gradually descending from the beautiful peaily white, 
through shades of fawn coloui and brown, with proportionate loss of strength 
These changes, also, are occasioned or acceleiated by causes which haidly 
affect other fibres, hence, one of the difficulties of bleaching, and the ten- 
dency to become brown, of all fabrics consisting of this material That por- 
tion of the hank of fibre next the loot, or wheie it has been held m the hand, 
being always moie or less contaminated with bark and impurities, is cut off for 
about nine inches These ends are sold to the paper-makers, and for mixing 
and making up various thick, coarse fabrics, of which whole caigoes, 
amounting to tens of thousands of pieces, are now annually taken off by the 
Americans from Calcutta, foi cotton bagging and similar purposes, iormmg 
an entnely new trade 1 

But the great trade and principal employ of Jute is foi the manufacture 
of Gunn) chuts or chuttees, i e , lengths suitable for making bags This 
industry foi ms the grand domestic manufacture of all the populous eastern 
distucts of Lower Bengal It pervades all classes, and penetrates into every 
household Men, women, and children find occupation therein Boatmen 
m then spate moments, husbandmen, palankeen-carriers, and domestic 
servants , everybody in fact, being Hindoos — for Mussulmans spin cotton 
only — pass their leisure moments, distaff m hand, spinning Gunny twist 
Its preparation, together with the weaving into lengths, forms the never- 
failing resouice of that most humble, patient, and despised of created beings 
— the Hindoo widow — saved by law from the pile, but condemned by 
opinion and custom for the remainder of her days, literally to sackcloth and 
ashes, and the lowest domestic drudgery in the very household wheie once, 
perhaps, her will was law This manufactuie spares her from being a 
charge on her family — she can always earn her bread — Amongst these 
causes will be discerned the very low prices at which Gunny manufactures 
are produced in Bengal, and which have attracted the demand of the whole 
commercial world There is, perhaps, no other article so universally 
diffused over the globe as the Indian Gunny bag All the finer and long- 
stapled Jute is reserved for the export trade, in which it bears a compaia- 
tively high price The short staple serves for the local manufactures, and 
it may be remaiked, that a given weight of Gunny bags may be purchased 
at about the same price as a similar weight of raw material — leaving no 
apparent margin for spinning and weaving 

The stems or stalks of the Jute crop are of almost equal value with the 
fibrous poi tion They are beautiful white and straight stems, of a light, 
brittle wood, somewhat like willow switches, and have a multitude of uses 
amongst the natives, such as for the manufacture of charcoal for gunpowder 
and fireworks, for the formation of fences and enclosures, for pea and 
similar cultivation, and for the constiuclion of those acres of basket-work 
which the traveller may remark near every native village These are the 
enclosures m which the betel-pepper vine is cultivated, the leaf of which is 

1 The manufacture of Jute whishej from these ends vas tried experimentally, by 
subjecting them to the process of conveision into sugar with sulphuric acid, and 
afterwards fermenting The pioduce had much resemblance to gram whiskey 
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mmer'aH} con'inned b\ tin million — p < < r m pen ant •t'-mi 

hnac another extensive impbu a Imh i annul 1» <1 unn'»*i*M — tint of 

furnishing a peculiar qualit} ot fuel *mt< *1 to tit 1 rn'i.f jiro' < *•* of < an* mil" 
boit 1 . on tbe lnnl <• ol tin* riwr* (irnt fl min" fire* m-v b ob-mid ft 
night under tin bottoms mill »idi a of tin natn< i r-tt , ti t n rnnnin/ to tunl 
fro with bundles ol flumui" faggot", nppl}ing tin m n tdunu h, ns if the} 
wcic occupied m tr) mg to burn tin <ntt Loot it g a* t!<< •trtu tun < thun- 
sclacs, built up ol nuts nnd tliateh, nnd rj<n wing Id. *bntul}, ill- 
conditionul ha} *ta<l «, tb.it nn nci nb util »par! would i; mt> , it nppe are 
surprising tint such a dot* rnuned i Oort should T'ot produu lint r* *ult 
'I lie onl} objict, lien cur, is to <11 (t tin «b »tru/ turn rO th invrrde of 
svorim or tered i a bo, if not de troxid, a ouM in a sir; diort tun Inst 
eaten up tbe whole fabric 

JJeng d Jute h n now ittained «tn b nn important po ition m tin i ojurncri o 
of tbe world, tint ana sugge tion for its imjnou d production im rit« 
nttcntion, niul there < an be no doubt but tint tin upplu atton to it of the 
piece's of prepm in" the fibre without i ater-ri tting, would i fl ( t the mo»t 
signal improi einent in its qualities ‘such could itoir nnb it equal to 
1 Its. or Iltinp , but the method would mi ri a e the ipnlitics of -tn ngth ni d 
durabiht}, nnd fit it for all purpose in i limb mm tnre tool no part, for to 
this agent it is peculiar!} obnoxious In reference to this punt it mas l>r 
worth noticing, that in cases in a Inch it is eh irablu to n'n rtain tin amount 
of Jute mlulteratiou in such fabrics ns sad-clotb (in vlucli it npp<Mr* to me 
to be a liiglil} criumnl fraud), a a era good test nn} be lotiitd in high 
pressure steam A puce of such sail-cloth, ) opt for four hours m steam of 
•lOlb pressure, lost on simple washing thereafter, 22 per cent — the decom- 
posed Juto nctunll} a ashing out, and with little injur} to the remaining 
iabric 

Besides being used m India and exported to England, it is 
sent to Ameiica, and will piobabh be requited on tbe Conti- 
nent, but it is necessaiy for the people, if thc\ avish to retain 
oi extend their tiadc, to keep up tbe quality of their produce, 
■which is complained of m the following extract from a letter 
fiom America to the Author 

“The nrticle of Gunny bagging for cotton is imported largcl} into tins 
countr} from India, m fact, is superseding all other descriptions of cloth 
for that purpose I liaac been ashed sea oral tunes aaliat it is made of, nnd 
where manufactured On both points I am ignorant, and should be much 
obliged if } ou aa ill giac me the information It is superior to and liked 
better than an} other bagging, but the munufictmcrs are ahead} com- 
mencing to make it inferioi, b} mixing ordinur} ^Indian) Hemp or tow 
with it They will spoil their market unless the} desist from such practices, 
for the planters will not use an inferior, if the} can procure a good 
article” (Georgia, 15tlx April, 1853 ) 

Some of the Jute lately imported lias been twelve feet m 
length, m bales of about 4 cwt , bound lound with Gunny cloth 
The exports of Jute have alieady been alluded to when 
lefemng to tbe gieat mciease which has taken place in this 
trade. Many otliei Indian fihies aie possessed of equally good 
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piopcrticsm some respect*', niul of ion superior ones m otlicrs, 
and which require only to be known to be 5Ci\ gcncralh appic- 
ciated m L in ope 

JLiTF, GLNN1 CLOTH, \\D GUNN** I1\C,S I \POUTI D I ROM CtLCLTTA, 

IN THI 11 \U IbaO 51 


1 1 r fir i' 

Jlltr* 

n ■' ■' - - 1 1 

1,11 rat’ ’l 

To L mlcd Kingdom 

M* " 0\9 1 » 

No* 01,030 

„ I mice 

13931 

— 

, Hamburgh 

12S 

2,1 SO 

„ N or tli \rnrrica 

a 212 

2.200 127 

„ Coa-t of Coromandel 

518 

1,95, 130 

! „ Mai bar 


2 031,073 

t „ Penang and Singapore 

““ 

1,013,000 

„ Cevlon 

_____ 

337 210 

„ Nen South Males 


32,125 

„ Trieste 

101 

— 

•i Ja'a 

— 

212,330 

„ I’cgu 

— 

072 930 

„ Mauritius 

1,1 

213, iso 

„ Cape of Good I lope 

___ 

b'2,730 

„ Guam 

— 

15,000 

„ \rahnn end Persian Gulfs 

— 

1,000 

Total 

Mil- 703,290 

0,035,713 

3 nine 

Its 1,070, 715 

1U 2,159, 782 


Tlic following statement shows the piopoition of Gunnies 
and of Gunnj Cloth , and also that a decrease took place in 
the formei, and an lncicasc m the latter in the two jcais 
gu cn 


Lxports from Calcutta 

1819 50 

1850 51 

Gunnies 

12,001,111 

1 

8,759,185 

Gunnj Cloth 

2 18,0 19 

270,528 

Total 

13,199,180 

9,035,713 

Value 

Rs 2,083,551 

2,159,782 


Besides these tlieie wcic exported fiom the Madias Piesi- 
dency 58,950 gunny hags, hut tlieie is l cason to believe that 
these arc made of Sunn, oi O otalcii to. juncca 

Bombay being in a small island, cannot cxpoit any of its own 
giowth, hut as Gunny cloth is much lequned foi packing 
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cotton, it is imported in large quantifies, as 107,820 pieces, 
valued at Its 307,007 (hut m 1810, to the mine of Its 548,381), 
fiom the United Kingdom, Ccjlon, East Coast of Africa, and 
Soumccnncc, but chiefly fiom Calcutta, also from Catch, 
Malabai, and Canaia, Aden, Sindh, Concan, and Gu7crat 
But lie also find the places mentioned aftci Calcutta ns those 
to Minch Gunny cloth was expoited, hut not m am quantity, 
cvcept 29G,7 57 pieces to the Concan the whole export for 
that ycai amounting to 301,270 pieces, and the -re-exports to 
3,403,453, Mil tied at Rs 108,177 , thercfoic gieatly exceeding 
the imports, and lienee piobably including some hi ought In the 
Causew ay 


Indian IIlmps, on tiiosl so called, as Sunn, &c 

In various notices of Indian fibics we ficqucnth meet with 
the woid Sunn, as indicating a pailiculai hind of Indian fibre 
Sometimes we find it called Indian Hemp, and we may often 
see Ilemp enumerated as one of the exports from India At 
othei times we may see eitlici the same or another fibie men- 
tioned by the name of Blown Hemp Now these muons names 
are sometimes applied to the fibie of one or of two different 
plants, or they may be employed to distinguish the fibie of 
tlnee distinct plants, all of which arc grown foi then fibics, 
and have been, and might be expoited fiom India, though 
only two of them aie now usually to be found among the ex- 
ploits fiom that countiy lienee, to avoid ambiguity, it is 
necessary to notice the plants to winch these seveial names aie 
coirectly applicable 

The true Hemp ( Cannabis sativu) is every wheie cultn.ited 
by the natives m the plains of India, not on account of its 
fibies, but foi the intoxicating piopeity of its leares and their 
secietions In the Himalayas, how r evei, the fibre is sepaiated 
foi economic puiposes, and w r as expoited fiom India to England 
duung the last war, but we believe it has not been so for 
many yeais 

The fibre of the Sunn oi Taag(Ci otalai lajuncea) is often called 
Indian Hemp, but incorrectly It is the kind most geneially 
cultivated all ovei India on account of its fibie, and is that 
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usually mentioned m the cxporK fiom Calcutta under the mine 
of Ilemp, but also .h Sunn The plant nm be distinguished In 
its doners being of a bnght \cllow colour, and of the foiin of 
tbe Pea and of the Labuinuni, while the le.nes aic entue and 
lanceolate 

The Ambarcc {Hibiscus cnniuibinus), 3f< s(n juud of Bengal, 
and Palunyoo of Madias, is also \er\ geneialh cultnated all 
o\cr India, and exported of ier\ irood qualit} from the nest side 
of tint count r\ Its lcaics aicboth uitirc and lobed, its flowcis 
aic large, and in shape resemble those of the M dlow, the Ilolh- 
liock and the Cotton plant, of a snlphur-iellow colour with n 
dark hi on n centre 'Ihtfibieof this plant is, like that of Jute, 
sometimes called paid, and also Indian Jit nip It is often eon- 
founded with that of the Sunn, as it is one of the hinds of 
Brown Ilemp of Bombav, though the two plants dificr much 
from e ich other 

In the exports from the different Presidencies of India, it is 
xeiy difficult to distinguish these two difleicnt kinds of filnc, 
inasmuch us the same name, Hemp, is applied to the expoits 
from all the three Presidencies, but we belicie, speaking gene- 
ral!}, that the Sunn (C> otalurin juucca) is cluefh expoilcd fiom 
all the three Presidencies, and one kind of Biown Ilemp ( Hibis- 
cus cannabinus), along with the other kind, Tacuj, from Bombay 


Oi Mali veroos \\n othiu Fiiim-miiding Piants 

As many plants haic flowcis and secd-\cssels which closely 
resemble the Mallow, tlici ha\c been united bv botanists into a 
natuial family of plants, which the} ha\e called Mulvucciv, or 
Mallow -worts Some other families, such as the Tihuccic pist 
dcscubed, and the Si ci cuhucca: and By Unci luccre, to be imme- 
diately noticed, basing also a consuleiablc lcscinblance to each 
other and to the Mahaccfc , lime been fuithci giouped into a 
laiger class which has been called Mulvalcs These gioupmgs 
aie mtei esting to us, inasmuch as they bung togcthci, though 
in these diffeient families, a numbci of plants which resemble 
each othei in piopcrties, foi the gicatei numbci of the species 
not only abound in mucilage, but then balks in fibies which 
are manufactuied into coidage Of these, numeious instances 
will be mentioned in the following pages, but still moie will 
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probably lemam to be enumerated and repoited on by subse- 
quent obseiveis, and, therefore, colonists m tiopical countnes 
may seaicli among these for fibie-yicldrag plants with con- 
siderable ceitamty of finding many possessed of % ery valuable 
pioperties 

The family of Malvaceae 01 Mallow -w cuts is exhemely 
numeious m species, which abound chiefly in tropical paits of 
the world m the foim of tiees and shrubs, though species, as 
the Mallow and Mai sli Mallow, do extend to temperate climates 
The known fibre-yielding plants belong to the geneia Malva, 
Hibiscus , Sida, Althaea , Laval o a , TJicna , &c , besides Gossypmm, 
the genus yielding Cotton Of these we shall find many 
employed in diffeient countries foi pel ding fibie foi cordage 
and for other pui poses 


A mb Aium, or Hemp-like Hibiscus [Hibiscus cannabmus, 

Malvaceae) 

Ambarec in Western India, Palungoo, Madras, Poolcg Numa/ce, Coimliatorc , Gong- 
Jnira of tlic Telingas , Maesta paitf of the Bengalese , Sitnnce at Saharunporc , 
Wilaitee (or foreign) Sunn at Muttra , Dcclancc Hemp of Bombaj 


From the variety of synonyms which we have given of this 
plant, it is evident that it must be generally known all over 
India, but ftom its having seveial distinct names of its own 
on the west, we should infer that it was a native of that side 
of India, 01 of the southern part of the Peninsula, as on the 
Bengal side its names are modifications of those of some of 
the other fibies In Bombay, besides ambaiee, its fibie is 
sometimes called Deckanee Hemp, to distinguish it from the 
taag or Conkunee Hemp [Crolalana juncea) But it is very 
generally cultivated by the natives, though not in laige 
quantities 

This plant, found as yet only in a state of cultivation, is a herbaceous 
annual of about three months’ duration The stem is straight and simple, 
of from three to seven feet in height, with here and there a few inoffensive 
prickles, otherwise smooth The leaves are spreading, alternate, with long, 
slightly prickly footstalks , all are smooth, with their margins serrated , but 
the lower leaves are heart-shaped , those about the middle of the plant three-, 
four-, or five-lobed, with lanceolate acute lobes , while the leaves at the top 
are simply linear-lanceolate Stipules awl-shaped The flowers ai e solitary, 
with short peduncles in the axils of the leaves , very large , of a pale snlplnn 
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colour, with a deep purple centre Of the double calyx, the outei is seven- 
to eight-leaved, each subulate, spreading, and inserted near the base of the 
inner calyx This is five-cleft, divisions sharp-pointed, bristly, and 
glandular near the margins, and with a large gland on the middle of each 
division The stamens numerous, with their filaments united into a hollow 
column Anthers one-celled, bursting by a transvei se chink Styles equal 
in number to the ovaries, and rising thiough the staminal columns 
Carpels joined into a five-celled, five-valved capsule, with few seeds in each 
cell 


Di Roxbuigh says of this plant, in Ins 'Coromandel 
Plants/ vol 11 , p 48, tab 190, wlieie a beautiful plate is' 
given 

“It is much, cultivated by the natives Its leaves aie m 
general used as an esculent vegetable, and taste something 
like son el The baik is replete with stiong and toleiably 
soft fibres, and is employed as a substitute foi Hemp, to which 
it is much infeiioi both m strength and dui ability 

“ The usual time of cultivation is the cold season, though it 
will thnve pietty well at all times of the yeai, if it has suffi- 
cient moistuie A lich loose soil suits it best The seeds aie 
sown about as thick as Hemp, but geneially mixed with some 
soit of small or diy giam, rendenng it necessaiy to be sown 
veiy thin, that the othei ciop (which is one of those giams that 
does not glow neaily so high) may not be too much shaded 
It requues about tluee months from the time it is sown, 
befoie it is fit to be pulled up for watering, which opeiation, 
with the subsequent dressing, is similar to that hereafter 
described foi Ci otalai ta juncea ” 

Di Roxburgh states, that he found the fibres to be stronger 
when obtained from full-giown plants that had ripened their 
seed, than when cut from plants m blossom On the 
Coromandel coast he found it cultivated, and a coaise sackcloth 
made of its fibres 

In the Puineya distuct, Di Buchanan found it called 
Ambya Pata, on account of the acidity of its leaves, but m 
othei parts chundana In the southern paits the common 
coidage of the countiy was almost entirely made fiom its fibie 
It was said to be sown in fields, which pioduce nothing else , 
a piactice which Di Buchanan had obseived nowheie else m 
India It appealed to him a coaise matenal in eompanson 
with the fibie of the Corchoius, but he had no oppor- 
tunity of tiymg its stiength In some places a few of the 
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seeds aie scatteied about among other ciops on account of 
its leaves 

In Behai he found it called Kuch um, and cultivated only 
foi being made into lopes, and not as an acid seasoning 
About 2000 begahs weie occupied with it In Bliagulpore he 
found it cultivated neaily as much as the Coiclioius The 
natives consideied lopes made ot it stiongei and moie dui able 
than those of the Jute, hut its fibies aie haishei, and, as he 
thought, could be 1 educed to fine tlnead. 

In Goiuckpoie it w as cultivated to the gieatest extent, hut 
always intermixed with the utliur oi Cyttsus Cajan, and lopes 
made of it weie used foi agncultural pui poses 

In the Dinajepoie distnet, Dr. Buchanan found it called 
Mesta, but its bailc nevei used for making lopes, the leaves 
only being used as an acid gieen, the taste being pleasantly 
acid, and not unlike son el 

We find it equally cultivated in Cential and Western India 
It is mentioned as one of the plants employed for coidage at 
Hyderabad 

Colonel Sykes, m his ‘Statistical Repoit of the Dukliun ’ 
(Bntish Assoc, 1837, p 241), enumeiates it as one of the 
plants cultivated m the wet season , and among his diawmgs 
of coidage plants there is an excellent one of this plant, as 
well as of Agave vivipaia, theie called gayal Among diy 
or spring season cultivation, the Colonel enumerates the Taag 
oi Ciotaluna jancea , its fibies being employed foi lopes and 
for coaise canvas 

In the Madias Piesideney, a numbei of fibie-yieldmg 
plants aie mentioned by their native names, but as these differ 
m every distuct, and are not accompanied by Botanical 
names, it is impossible to determine to what plants they 
refei We know that Di Roxburgh found Hibiscus cannabinus 
m cultivation on the Coiomandel coast, and that a coaise sack- 
cloth was made of its fibies In Yizagapatam it is called Gunny 
fibre, and coarse sackcloth and lopemade of it So Di Amslie 
says, “with the nai, or tough stnngy fi’oie of the baik of the 
Hemp-leaved Hibiscus, a valuable land of coidage is made, ot 
vanous thickness ” In a late Minute (19th Sept, 1854) 
by the Madras Government on the subject of fibies, we find it 
stated, that “the fibies of the loselle ( Hibiscus cannabinus), 
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winch is known to grow leadily and without much caie all 
ovei the Madras terntones, have been found to be an excellent 
substitute foi tow, now impoited from Euiope ” As the plant 
is so universally cultivated ovei a vast tract of countiy for 
home consumption, nothing would be easier than to obtain 
a veiy laige supply of its fibies, if they weie lequned foi any 
of the ordinary puiposes of coidage The natives would have 
nothing to do but to increase a cultivation to vhich they aie 
alieady well accustomed m all paits of the country 

Di Buchanan states, as the result of his expenence m the 
lowei pi o vinces, that it is cultivated eveiywheie m India, on 
account of its leaves, which aie eaten as a vegetable, and for 
its bark, which is most useful foi making coidage The Authoi 
has seen it m the same way veiy generally cultivated in the 
Noith- Western provinces, chiefly foi coidage foi domestic and 
agucultural purposes 

Though so geneially cultivated, its fibre is haidly if at all 
known as a distinct article of commeice, the expoits of Indian 
fibres fiom the thiee Presidencies being enteied as Hemp, 
those from Calcutta only being sometimes distinguished as 
Sunn With legaid to its stiength, it may be said that, 
speaking geneially, the fibres of the species of Hibiscus aie 
not so remaikable for stiength as for fineness 

Di Roxbuigli, in his expeiiments, found that a line made 
of this fibre, fiom plants m blossom, bioke with 115 lb , but with 
1101b when the seeds were ripe. Sunn fibie, undei the same 
cncumstances, breaking with 130 and 160 lb SomDr Wight's 
experiments, the fibie of Hibiscus caunabimis, which is some- 
times called the Jute of Madias, broke with 290 lb , when Sunn 
(Ci otalaria juncea) broke with 404 lb Both these, like Di 
Roxbuigh's specimens, weie probably grown m the same 
chmate But m the Authoi’s expeiiments. Sunn bioke with 
150 lb , when Biown Hemp bioke with 190 lb , but the 
Sunn was fiom Bengal, and the Biown Hemp from Bombay 
Theie is, howevei, some unceitamty about this, because though 
no fibies can well appear more distmct than these two, yet the 
Authoi has m his possession fibies of a Crotalaiia which are 
haidly to be distinguished from HibiscusBi own Hemp The Sunn 
fibie of Bombay was, even m Di Boxbuigh's time, remaikable 
foi its daik colour But some specimens of Ambaiee fibie, 

17 
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sent by Di Gibson ns those of Ihbucu s rnnimhinv <?, and ■winch 
closely lcscmble those of some Kinds of oidmnu Biown Hemp, 
wcie favoiablj icpoited upon as follows, byMc^is Ihidcrln, 
then of the lope-manufactory nt Giccnwich The Authoi lias 
lately received an equally fine, if not finci, because softci speci- 
men, fiom Messis Noble, but this is piobablj the produce of 
Ci of alaiia jvncca Unfoitunalelj the best specimens of fibio 
come tied up in the same bundle with some onlinary Biown 
Ilcmp, and with some ditty, uncleancd filnc 

September 2Gtli, 18 H 

"We lmc reccncd your ‘mniplc'i of Indian Ilcmp, and me pleaded fo 
obsenc that we arc likely to obtain an mticlc from thence, that v ill go far 
to make England independent of Eti'sii for the c upply of that import mt 
commodity The samples supplied hue much the eharacter of It di in 
Hemp, but is infcriol to it in colour and softness offline It will not, there 
foie, in its present state be appltc tide for fine purpo'c- 

We send you n sample of some of the East Indian Ilcmpvc have had 
dressed , it appears aery good, but not equal in sticntrth to the generality 
of Russia Hemp, we feel, lioweier, assuied that it is capable of being got 
up m better condition 

The present price of It than Hemp is£l2 pei ton, Russia Hemp, £28 
pei Ion, Manilla, £23 per ton , New Zetland, £15 per ton, anti lute, 
about £13 per ton The Indian Hemp, ns per sample, £20 per ton , at 
which price we should at this penod be prepared to pin chase 

Yours aery truly, 

To Dr J F Royle C II G Eanrunv 

The Ambaiee Hemp is stated by Di Gibson to be ticated 
lihe the Tag oi Ciotalana, being cut m Noaembci, and stoied 
away until lcisme time amves foi shipping the baik It is 
in common use foi plough and cait ropes, and is esteemed by 
the natives as veiy mfeiioi to that of the Ci olalmia junceci 
Some of this fibie sent to Hull to be lcpoitcd on m the j eai 
1840, was thus spoken of "A gieatei pait of that by the 
f Wandeiei/ which is of similai quality to youi Umbaiiec, 
oi Hibiscus cannabinus, cannot be sold foi C16 a ton in the Hull 
maiket, wdien Baltic Ilcmp meets a leady sale at C40. You 
avill peiceive how much depends on colom and staple Pieju- 
dice is not wanting, but that is giving way ” (Ague and 
Hortic Soc of Western India, 1842) 

The length of the fibies of caiefully cultivated Ambaiee Ilcmp 
is fiom five to six feet, they aie of a palei biown than oidmaiy 
Biown Hemp, haisliev in feel, and stick moie togethei, as if 
all the gum had not been washed out, but they aie dmsible 
into fine fibuls, possessed of considerable stiength, and well 
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calculated foi lope-making, as also foi coaiso fabucs But, 
though esteemed by some of the natnes of the West of India, it 
is not so good as the best Biown Hemp of Bombaj to be men- 
tioned m connexion with Sunn 

As the fibies of this Hibiscus and of the Sunn aie not dis- 
tinguished from each othei, 01 fiom others, m the account of 
the Expoits fiom the Poits of India, we shall gne these under 
the head of Sunn, and leseive also to that aiticle some obser- 
vations on the piepaiation of these Exogenous fibies in India, 
as well as on then puces, and the quantities in which they may 
be obtained 


Other Malvaceous Fibke-vieldixg Plints 

In connexion with Hibiscus cannabimts we may appiopi lately 
mention the otliei fibre-yielding species of the same genus 
Among these we find those which aie also used as ai tides of 
diet , as, foi instance. 

Hibiscus csculentus, the Okhi o of the West Indies, with w Inch 
is now united the H longifolius of the East Indies, the 
Bandikai of Madias, the Ram tuiai and Dhenioos of Bengal, 
and fiom both of which the Bammia of the nest coast of 
Afuca piobably does not diffei essentially Of all these, the 
long, young pyramidal pods aie filled when gieen, with a laige 
piopoition of mucilage, on which account they aie gatheied 
when gieen, and cooked as a vegetable, being much esteemed 
by many, though considered too nscid by others The fiuit 
is also used to thicken soups m the countries wheie it is 
indigenous and m the South of Fiance and in the Leiant 
The seeds may also be added like barley to soups, and haie 
been lecommended to be 1 ousted as a substitute foi coffee 
The bailc of these plants also abounds in fibie, which is of fine 
quality, as m many otheis of the same genus Di Rovbuigh 
cut the stems when the seed was npe, and committed them to 
the steep a few days aftei (For lesults see p 26S ) 

II Abelmoscbus, so named fiom the Aiabie hub-ool-mooshl, 
in Ilindee moodikdana , oi musk seed, is called calee kustooi ee in 
Bengal The seeds ha\e been so named on account of their 
odoui The plants abound in nmedage, and are much emploi ed 
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in tlic Noi tli- West of India m clanfv ing sugar. Tlie stems 
veic cut when in flowci by Di. Jloxbuigh, and steeped imme- 
diately the lesult of bis expenments is given m p 2GS. 

II. Sabdcti iff a, said to be so called from its Tuikisli name, 
-sxliile in tlic West Indies it is called Red Sorrel, and m the 
Madias terntoiies lozclle and lomclle It is cultivated in 
most gardens, because its calvxcs as thej upon become fleshy, 
ai e of a pleasantly acid taste, and aic much employed foi making 
taits, as well as au excellent jellv Bioune states tliat they 
aic employed m the West Indies foi making lcficslnng dunks 
The stems having been cut when in flowci, and the baik 
stripped oft, and steeped lmmcdiutcl), display a mass of fibies 
in Di Itoxbui gli’s specimens, some of which aic still in flic 
India House, with the ultimate fibies of a fine silk) natuie 
The name iouscUc is saul to be a conuption of o^cille 

The dietetical uses of these species have been mentioned, in 
oidci to show, that if cultivated on account of then fibic, they 
w ould also be useful foi othci pui poses 

II sh ictus was a new species described by Di Roxbuigh, 
and wlncli seems to be a native of the Itajmahl Hills, with 
a stiaight stem of fiom G to 14 feet m height, and a very 
smooth baik It tlmves luxui lantly with little 01 no care, 
seed time the beginning of the lams, it is in blossom about 
then tei ruination, audthc seed ripens in Dcccmbei and Jauuaiy, 
soon aftei which the plants pensli 

“ Like many othei of the Malvaceous tribe, the bark 
of this species abounds in flaxen fibies , but m none have 
I found so laige a quantity, equally beautiful, long, glossy, 
white, fine, and stiong, as m this To these promising quali- 
ties may be added the luxunant growth, and habit of the 
plant, lendeung it an object deserving of eveiy caie and atten- 
tion, at least until the leal vvoith of the mateuai is fanly 
ascei tamed 

(( Fiom seveial yeais 5 experience, I find the best season foi 
sowing the seed m Bengal, is just when the fiist lams begin, 
which is geneially m May, in beds, and when the plants aie 
about six. inches high, tiansplant them out m lows, about nine 
inches asundei, and about as much fiom each otliei m the 
lows In 1801, 1 had foity squaie yaids planted in this man- 
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nei, which yielded thirty-three pounds weight of the natuially 
veiy clean fibies ” Di RoxbuiglFs ongmal specimens, still 
m the India House, aie 9 and 10 feet in length, a fibrous 
mass, appai ently easily stnpt off, and composed of fine and 
easily divisible fibies (Foi stiength, v pp, 268-9 ) 

H tiliaceus is the Bala of the Bengalese, common also on 
the Malabai coast, and supposed not to diffei fiom II arboreus, 
the Maho tiee and Mohaut of the West Indies These grow 
abundantly both m the West and East Indies 

Forstei states, that the batk of this species is sucked m 
times of seal city, when the biead-fruit fails The mucilage 
with which all these plants abound, mil no doubt affoid some 
nourishment The fibies of its mnei baik are employed foi coi d- 
age by the inhabitants of the South Sea Islands, and by the 
Amencan Indians it is said to gam in strength when taired 
The Otaheitans make fine matting fiom it, and likewise 
manufactuie it into lopes and coids Voyagers l elate that 
these filaments aie adapted to any kind ol coidage, even foi 
the ngging of vessels, but lope thus made is not nearly so 
stiong as that piepaied fiom Hemp The whips with which 
the negroes m the West Indies used to be punished, aie said to 
have been made with the baik of this species ( v p 269 ) 

II. furcatus, a native of the interior of Bengal, glowing to 
a height of from 6 to 8 feet The baik yields abundance of 
stiong white flaxen fibies, but the piickhness of the plant 
lendeis it very troublesome to handle The stems were cut 
when m flowei, and steeped immediately. ( v p 268 ) 

II mutabihs, a native of China, but common in gaidens 
in India, and remaikable for the change in the coloiu of its 
flowei s duung the day The fibres of the baik weie found to 
be of a haid natuie, and of a bad coloui ( v p 269 ) 

II collimis {ei local pus of D C ), a native of the mountainous 
paits of the Cucais, wheieit is called kanda-gang, and where 
the natives use the bark as a substitute for Hemp Under 
the head of this plant, Di Roxbuigh states that he has 
often obseived that most of the Indian plants of this family 
might be employed foi the same puiposes as Hemp, as the baik 
is tough, and may almost always be shipped off m long slips 
H ficifohus is a species which Di Roxbuigh so named, and 
of v Inch he leceived the seeds from the Moluccas It was an 
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annual, gi owing veiy tall, often 12 to 14 feet lngli, gi owing 
stiaiglit, with few hianclies The fibies lie descubes as un- 
commonly beautiful, and lather stionger than Sunn 

Besides these, other fibres of species of Hibiscus have been 
sepaiated in India, as mentioned in c Jouin. Agn-Hoitic Soc / 
m, App , 3, and vn, 193, though it is not easy to deteimme the 
plants intended , but tins only proves how much the genus 
abounds m fibie-jn elding plants 

So other species of this genus aie similaily employed m 
other countnes, as Hibiscus chjpeatus and elcitus in the West 
Indies, as H (now Thespesia) populneus and II hhaceiis , 
alieady mentioned, in the Society and South Sea Islands, II 
Manihot m Japan, II. hetei ophyllns m New Holland, and 
II vemicosus in Senegambia 

Sin a is a genus of Malvaceous plants, which like otheis of 
the family contains many plants abounding m mucilage, and 
otheis with bailc containing tough fibres, employed foi coid- 
age in diffeient countnes One species, S tihccfoha , lefened 
atfiistbyDi Roxlmigh to S abnhlon, is cultivated for tins pur- 
pose m China Some of its seeds weie leceived many years 
ago at the Calcutta Botanic Garden, under the name of 
King ma, fiom Pekin, in the neighbourhood of which the plant 
is cultivated, foi the sake of its fibie Seeds weie similaily 
received a few yeais ago by the Hoiticultuial Society, and the 
Authoi saw a fine crop of the plants m then garden at 
Chiswick, which seemed about eight feet high Some of these 
Dr Lmdley had steeped, in oidei to sepaiate the fibies, and 
some were sent to Mr Routledge m the yeai 1850, m oiderto 
tiy m Ins machine 

Di Roxburgh notices “the fibie of this plant as stiong and 
pliable, very silky m its natuie, and the plant of veiyiapid and 
luxuriant growth, tlnee crops being obtained m one jeai It 
may be brought into this countiy at the estimated price of £8 
pei ton, which is now about one fifth of the price of Hemp of 
the best quality” Accoidmg to Dr Claike Abel, this plant 
is piefenedfoi coidage m China Pi opei 

8 7 homboulea and S ihombifoha, the sufet and led bauala 
of the natives of Bengal, wlieie the plants aie indigenous m 
the lamj season The baik of both, accoidmg to Di Roxbuigh, 
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yields abundance of veiy delicate flaxy fibies, winch lie 
thought might be advantageously employed foi man}' puiposes 
When the seed is sown thick on a good soil, the plants gioiv 
tall and slendei, without blanches, and aie eveiy nay fit foi such 
puiposes 

Major Hannay sent fiom Assam to the Agn-Hortic Soc, 
in Dec, 1851, some of the fibie of Sida thoniboidea, which giows 
luxmiantly m that valley Capt Thompson thought fiom 
its length, its similanty to silk, and its gieat strength, that it 
would fetch a high puce in England The line (onty half an 
inch m cncumfeicnce) sustained, aftei exposure to wet and sun 
foi ten days, 400 lb 

S pei iploci folia, a native of the Malay Islands^ was also 
one of those subjected to expenment by Di Roxbuigh, and 
who desciibes the plant as flow r enng and ripening its seed in 
the Botanic Gaiden at Calcutta, a gieat pait of the yeai 
“ Its baik abounds m seivieeable flaxen fibies, and as it shoots 
quickly into long, simple twigs, paiticulaily if cut neai the 
eaitli, it ausw-eis well foi pioeunng the fibie of good length 
foi most puiposes ” 

Some of Di Boxbuigh’s onginal specimens, maiked July, 
1804, aie still in the India House, the fibies aie fiom four to 
five feet in length, and display a fine soft and silky fibie, as well 
adapted foi spinning as the Jute, but aie appaiently supeuoi 
Yanous species of Sida, as S asiatica , inched, graicolens, 
and others, are extiemely common m eveiy pait of India m 
the inray season Many of them, no doubt, contain fibre 
which might be turned to useful account 

Uicna lobata and U simala, two weeds also belonging to 
this family, the one called bnn-ochia and the otliei htngia, 
and common m most paits of India, also abound in strong 
and a toleiably fine substitute foi Flax 

If the common Mallow (Malva syhestris, Szc) of Em ope, 
oi the Marsh-mallow ( Alihan officinalis), aie examined, it 
will be found that they abound m fibie, others of these 
gencia are x allied foi llieir fibres m different countnes, as 
dfah a ei ispa is said by Ca\ audios to have its fibie separated 
in Swia, aud Altluea cannabina, is sometimes so employed m 
the South of Europe, so Laiafeia aiboiea, or Tice Mallow, 
will be found to abound in fibie 
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Cotton Cordage and Canvas ( Gossypium mdtcum, § c , 

Malvaceae ) 

Though Cotton is a substance winch is cellular in structui e, 
and not fibrous, also sold by the pound, and not by the cwt 
or ton, as the aiticles we have been treating of, yet it cannot 
be entnely omitted from a woik on the Cordage and Clothing 
plants of India But the Author may be excused from 
dilating on the subject, as he has so lecently treated of it fully 
in his work on the ‘ Culture and Commerce of Cotton in 
India Cotton, though used chiefly for clothing, is, m India, 
also employed to a considerable extent for coidage, as, foi 
instance, for tent-ropes, of which so many are requited for the 
use of the arm) , and made entirely of Cotton, as are the tents 

1 The Author has in the above work treated, first, of the Commercial causes 
which influence the irregular imports of Indian Cotton secondlv, of the Cult nation 
of Cotton, including the varieties of Commercial Colton, and the species of Gossj- 
pium , Chemical Anahses of Cotton, its seed, and of Cotton soils , Climate of Cotton 
districts , and the Principles and Practice of Cotton Culture tlnrdlv, Experimental 
Culture of Cotton in India, in which all the different districts have been successnely 
noticed Some additional information has been published respecting Malwa, Ac , 
m vol vn of the ‘ Journ of the Agn-IIortic Soc of Calcutta ’ 

There is only one point to which the Author wishes to refer, and that because it 
lias been the subject of discussion, and because he ventured to doubt (pp 449 to 454) 
the correctness of Mr Davies's calculation of the cost of a candy of Cotton (20 begahs 
being required to produce it, or 784 lb ) in the district of Broach, which lie made to 
be above seventv-five rupees Mr Landon, established as a cotton merchant in Broach, 
and cleaning native Cotton by his saw gins moved by steam power, and who has 
lately taken out machinery for spinning Cotton, has stated by letter, and since, 
verballv to the Author, the following facts 
“ About fifty patells and rvots who are now at my elbow with kuppas to sell, 
have this moment unanimously stated that the average cost of cultivating a bliar of 
kuppas in this district, including rent and all charges, is Its 15 The average 
quantity of kuppas which yields a candy of Cotton is bhars (this season it is 
bhars) Therefore, the cost of a candy of Cotton does not exceed, on an average^ 
Its 15x21— Its 37)' While the average price which I have paid the ryots, for a candv 
of Cotton in the seed, during the last six years, is Its 88J I or Its 351perbliai 
This I am prepared to show from my hooks, and to make oath of it if necessary 
Again, I recently asked a ryot liow many begahs of Cotton he cultivated he replied 
forty, and that they pioduced ten bhars of kuppas At the rate of Its 15 per bbar, 
the total cost to lum of these ten bhais, including rent and all charges, was Its 150 
The price which I paid him for it was Rs 360 1 Others have repeatedly made 
similar statements to me, as to the produce and cost of production, in respect to 
greater and less quantities of land ” 
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tliemselves So, Cotton lopes are also employed for many 
domestic purposes Specimens were sent to the Exhibition 
of 1851; both liom Calcutta and Madras, and have considerable 
stiengtli Some of the native shipping, also, and even 
a few American ships, aie rigged with Cotton lopes, while 
Cotton canvas is also employed for sails, especially on the 
coast of Cutch, wlieie some veiy good is made, and sells foi 
about thiee and a half annas pei yard 


Silk Cotton Tree, and others ( Byttneuacea ?) 

The natural family of Byttneuacea , which includes such 
geneia as Bomb ax, Slercuha, Abroma, Guaznma, &c, like 
that of the Mallow-uoits, inhabits hot parts of the globe chiefly, 
and also like it contains a numbei of plants remarkable for 
abounding in mucilage and in fibious bark Of these some 
aie employed for cordage in different parts of the world, and 
of them a few, as Ahoma augusta, might piobablv be giown 
with gieatei profit, and yield a bett'er pioduct, than some of 
those which are now m cultivation 

Thus the species of Bombax, which are remaikable for 
then gigantic stature and then splendid inflorescence, aie 
also so on account of their capsules, which, on buisting, dis- 
play a flocculent substance, often mistaken by travellers foi 
cotton, and the tiee hence called Cotton tiee But as this 
substance is moie silky than cotton, it has been distinguished 
by the name of Silk Cotton It differs also m not spinning 
like cotton Some difficulty, theiefore, is expenenced in 
making use of this veiy abundant cotton like pioduce, but 
Mr Williams, of Jubbulpoie, has succeeded m spinning and 
weaving some of it so as to foim a very good coveilet It might 
be easily made use of foi stuffing pillows, muffs, 01 coveilets, 
foi wadding, or for conveision into half-stuff for paper-makeis, 
perhaps foi making gun-cotton 

In the ‘Trans of the Agn-Hoihc Soc / in, p 274, theie 
is a repoit from the Society of Aits on tvo pieces of cloth 
made fiom the Simool oi Silk Cotton tree, and it is obseived 
that, from the shoitness of the staple of the down, and its 
elasticity, it could not be spun by cotton-spinning maclnneiy 
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Several of tins family abound m mucilage, tlius a Gnazumn 
ib employed m South Amenca in claufviug sugai , as a Kjdia is 
in India. A species of Steicuha yields a tragacanth-likc gum 
on the west coast of Africa, as another does m India Seieral 
species of this genus aie lcmarkablc foi the tenacity of the 
fibie of tlieir bailc, which is emploicd foi coidage, as 
Myiodia low/ijloi a m Guiana, and Chori'tia c/iyufoha m 
Biazil, DombeyaumbcUata in the Isle ofBouibon, and S/a exit a 
hi hi in the West Indies Ilchctei cs horn mai be sinnlaih 
employed in India 

Steicuha (juttata is a tiee, a natnc of Malabar, which 
lias first made known by Capt Dickenson, m the icar 1802 
The baik of the youngei parts of the tree abounds mth 
veiy stiong, white, fla\en fibies, of winch the inhabitants of 
Wmaad manufactuie a kind of coarse cloth It is not usual 
to make use of the baik until the tenth yeai, when its size 
will be equal to that of most forest trees The tiee is felled, 
the blanches lopped off, and the trunk cut into pieces of six 
feet long, a peipendiculat incision made in each piece, the bark 
opened, and taken off whole, chopped, washed, and dried in the 
sun By these means, and without any fuithei piocess, it is 
fit foi the pui poses of clothing 

Steicuha villosa, called Oadal m Assam, is anothei tiee of 
this genus, which is a native of the mountainous countries to 
the eastward of Bengal Tiunk stiaight The bark is smooth, 
but fibious Bags aie made of it Its fibies aie made into 
coids by the natives of the eastern fiontiei of Bengal, to bind 
wild elephants with 

Of a coil of Oadal lope, Majoi Jenkins gaie the following 
notice m the yeai 1847 

“The Oadal tiee is veiy common, and the rope is made 
most leadily, the bark, 01 lather *all the layeis, can be 
shipped off fiom the bottom to the top of the tiee with the 
gieatest facility, and fine pliable lopes may be made fiom 
the innei layeis of baik, whilst the outei yield coaise lopes 
The lope is veiy stiong and very lasting wet doing it little 
mjuiy ” 

Oadhal is a cieepei m Kemaon, with fine, stiong fibies, 
and Miciolcena spectabihs is a tiee found at the foot of the 
Himalayas, which yields fibres fit foi lope-making 
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Gnazuma uhmfoha is a South Amencan tiee, which was 
mtioduced into India, and laigely cultivated at one time m the 
Madias Piesidency undei the name of Bastaid Cedai, as 
foddei foi cattle The fibies of its stiaight, luxunant, young 
blanches weie submitted to tiial by Di Roxburgh ( v p 268) 
Abioma augusta, the Woollet-comil 01 Ullat-kiimul of 
Bengal, and which Di Roxbuigh at one time called Peiennial 
Indian Hemp 01 Plax, is a native of vanous paits of India, 
glowing luxunantly in gaidens even as fai as 30° N lat , 
and extending eastwaid to the Philippine Isles It grows to a 
small tiee, but may be cultivated as an annual, floweis pio- 
fusely dining the lamy season, and upens its seed in the cold 
weathei It paiticulaily attiacted Di Roxbuigh’s attention, 
as the bailc abounds with stiong white fibies, which make a 
veiy good substitute foi Hemp, affoidmg good common coidage 
The plant grows so quickly, as to yield two, thiee, 01 even foui 
ciops of cuttings annually fit for peeling, hence it may be 
advantageously cultivated, and is deseiving of moie than common 
attention on account of the beauty, fineness, and stiength of 
its fibies Di Roxbuigh lentuied to prognosticate as large 
a yeaily pioduce as can be obtained fiom an acie of Dancliee, 
Jute, Sunn, Hemp, 01 Plax, as it is a peiennial, laige, shrubby 
plant, m eveiy lespect easiei to cultivate and to prepare the 
fibies than Sunn, and the pioduce much gieatei Indeed, in 
an expenmental cultuie, he obtained fiom thiee cuttings 
271 lb of clean fibie, which he states was thiee times gi eater 
than the aveiage produce of Sunn 

To sepaiate the baik fiom the shoots, maceiation m stagnant 
water, fiom foui to eight days, answei s well during the warmei 
paits of the yeai, while tlnfe times as much is scaice sufficient 
during the cold season, indeed the piocess is scaicely prac- 
ticable then, besides, the fibies are gieatly weakened by pro- 
longed maceiation The fibres being natuially veiy white and 
clean, they do not lequire to be cleaned Di Roxbuigh states 
that, m its natne state, without being diessed m anyway, it is 
about one tenth pait stiongei than Sunn, and m that state 
much moie duiable m watei A cord of its fibie bore 741b , 
when Sunn broke with 68 lb ( v p 269 ) 

In the following tables the lesults of some of Di Roxbuiglds 
expei iments aie given 
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Compat ative Strength of Fibres, both dry and wet , ascertained by weights 
suspended to four feet lengths of the several lines 
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1 

Hemp, the growth of 1800, from the Com- 





pany’s Hemp Farm near Calcutta 

158 

190 

20 

2 

Jeetee (Asclepias tenacissima) 

248 

343 

38 

4 

Sunn (Crotalana juncea), cut before the plants 



41 


■were in blossom, and steeped immediately 

112 

158 

5 

The same as No 4, but dried, or ratliei kept 





for some time before they were steeped 

GO 

78 

30 

G 

Sunn cut when in full blossom, and steeped 





immediately 

130 

185 

42 

7 

No 6, kept drjing for some time 

100 

166 

66 

8 

Sunn cut when the seeds were perfectly npe 

150 

203 

35 

9 

The same as No 8, but dried 

110 

163 

48 

10 

Sunn, winter crop, cut when the seeds were 
ripe, and steeped immediately 

1G0 

209 

- 31 

11 

A var of Corchorus capulari', Teetah Paat 

143 

146 

2 

12 

Reddish Corchorus capsularis, from China 

1G1 

164 

0 

13 

Corchorus olitonus, Bunghi Pant 

113 

125 

11 

14 

ALscliynomone cannabina, Dancha, cut when 





the seed was nearly ripe 

138 

145 

5 

15 

Abrorna augusta, joung shoots cut before the 





blossoms appeared 

100 

112 

12 

16 

The same, from old ligneous plants, that had 
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ripened their seed 

121 

121 

17 

Hibiscus strictus, from the Moluccas 

104 

115 

10 

18 

No 17, after it had ripened its seed 

128 

135 

5 

19 

Hibiscus cannabinus, cut when in blossom, 





and steeped immediately 

115 

133 

15 

20 

The same, cut when the seed was ripe 
Hibiscus (No 18 of the next table), cut when 

110 

118 

7 

21 





in flower, and steeped immediately 

116 

123 

6 

22 

Hibiscus Sabdanffa, cut when in flower, and 
steeped immediately 

89 

117 

31 

23 

Hibiscus Abelmoschus, Calee Kustoree, cut 
when in full flower, and steeped immediate! j 
Hibiscus esculentus, D’heroos, cut when the 

107 

107 

0 

24 





seed was ripe, and steeped a few davs there 
after 

79 

95 

20 

25 

Hibiscus furcatus, cut when in flower, and 





steeped immediately , 

89 

92 

3 

26 

Hibiscus pilosus, a large annual species, cut 





when in advanced flower, and steeped im- 
mediately 

97 

130 

34 

27 

Guazuma ulmifolia, stout young shoots of 




about six feet in height, from two jears 
old roots, steeped immediately 

100 

140 

40 

28 

Fibres of the footstalks of the leaves of a 





large luxuriant wild Musa, or Plantain 

79 



29 

A line made of fifteen threads of sail-twine, 




Calloee, Urtica tenacissima 

240 

278 

16 
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Comparative Statement of the effect of Macaiation ] 1G days in stagnant watei , 
comparing the strength by weights suspended to four-feet lengths of the 
various cords therein mentioned^ when fresh 
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rotten, as wn 

s also 

I 

English Hemp, a piece of a new tiller-rope 

105 



an English log line 

2 

Hemp, Cannabis, tlie growth of tins season, 








from the Company’s Hemp Tarm near 








Calcutta 

74 

139 

45 

all rotten 

3 

Coir, tlie fibres of the husk of the Cocoa-nut 
Ejoo, Saguerus Rumphn, Roxh 

87 



54 



4 

96 



94 



5 

/Escliynoriiene cannabina, Danslia of the Ben- 








galese The fibres of plants that had nearh 
ripened tlieir seed 

88 

101 

84 

40 

56 

65 

C 

The fibres of the bark of No 5, from plants 








coming into blossom 

46 

61 

48 

rotten 

68 

45 

7 

Crotalana juncea, Sunn of the Bengalese 

68 

69 

60 

rotten 

51 

65 

8 

Corcliorus olitorius, Bungln-Paat The fibres 








of its bark called Jute 

68 

69 

61 

40 

49 

60 

9 

Corcliorus capsulans, Ghee-Nalta-Paat The 








fibres called Nalta-Jute 

67 



50 



10 

Flax, Linum usitatissimum, the growth of the 








Company’s Hemp Farm near Calcutta 

39 



rotten 



11 

Agave americana 

110 

79 

78 

rotten 

rotten 

15J 

12 

Sanseviera zeylamca , in Sanscrit Murva 

120 

73 

48 

30 

26 

34 

13 

Abroma augusta 'Woollet-comul of the 








Bengalese 

74 

58 

44 

38 

54 

50 

14 

Guazuma ulmifolia, Bastard-Cedar The fibres 








of the bark of some straight luxuriant young 
■plants 

52 

47 

45 

30 

39 


15 

Hibiscus tiliaceus, Bola of the Bengalese 

41 

62 

61 

40 

55 

70 

16 

Hibiscus stnetus, from the Moluccas, a tall, 








white-flowered variety of it 

61 



26 



17 

Hibiscus mutabihs 

45 

53 


rotten 

45 


18 

Hibiscus, from the Cape of Good Hope 

22 



17 



19 

Bauhima racemosa, Ro\b , a large scandent 








species 

69 



rotten 



20 

The same as No 19, only maceration was 








used to help to take the bark off the twigs 
with more ease 

56 



rotten 



1 21 

Sterculia villosa 

53 



30 





270 
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Sun v and othi it Li ouminols Pi ints (Lcr/ummooer) 

Sans , Sana , Ilindcc, Sunn, Ron^ik?e, Chnre Sun and Hrrita pat , Gins, henna, 
Ilrmji and Sunn Hemp m Calcutta, Tanapn, Shr irjntm, n! o, Hatlrn t l limp , 
Taarj or Conlancc Hemp, Salsctte, and Hominy Hemp Some of the Ilrmcn Hemp 
of commerce 

The now ncll-knoun Sunn of India belongs to a famih of 
plants, of nlncli some, such as the Peas and Beans of Euiopc, are 
familial to all, as ate also the species of Phascolus and Dolithos, 
yielding the pulses of India The fannh has been named 
Lc(/ummo , ne, fioni the ftmt of all consisting of a pod 01 Legume 
Though iciy numcious in specie--, compaiatnch few aic re- 
ntal liable foi then fibrous properties, though one of the oldest 
descuhed coidngc plants of Europe belongs to this family 
Undci the head of Eymito, m the family of Glasses (p 31), 
nc hate stated that Stipa tenaemnnu nas no doubt one of the 
kinds of Spaitum of the ancients, and that Spin hum junccum 
uas piohahly anothci It Mas ten common foi the ancients 
to gioup substances togethci accoiding to their piopcities 
latliei than accoi ding to then cvteinal chaiactcis INfi Yates 
is of opinion, that this Spen turn junccum, oi Spanish Bioom, 
Mas the ongmal plant, and that the name Spaitum, con- 
leited into Espaito, u\as aftcrwaids applied to the glass The 
Spm/ium junccum, oi Spanish Bioom, common in the stcnle 
paits of the South of Euiopc, afioids a fibious thread n Inch 
used to he made into cloth m Turkey, in Italy, and in the South 
of Eiance ISTeai Lucca the tMigs ucic foimcily steeped m 
the tlieimal wateis of Bagno a Acqua Aftci this pioccss 
the hark is easily stnpt off, and it is then combed and othci- 
Mise heated like flax In the ucmit} of Pisa, also, the tuigs 
weie soaked in the tlieimal nateis In the South of Fiance 
the Bioom is giown in diy and nnpioductne paits, and also 
caiefully piepaied The coarsei tlnead is used to make hags 
foi holding legumes, coin, &c , the finci foi making sheet 1 -, 
napkins, and shuts ( v Yates’s f Textun Antiq pp 323-4 ) A 
white-floweied plant has also been long used foi the same pm- 
poses This, tlieie is little doubt, is the Spa) hum monoyjo mum, 
oi the white single-seed Bioom, and piohahly also S nnilh - 
flonm , wlucli is the Poitugal white Bioom As these plants 
are natuialized in oui gaideus, it is easy to asceitam the 
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toughness of then fibres In cndcaiouimg to hicik one of then 
twigs 

In the subdnision of Leguminous plants with these Bi 00111s 
we find the Sunn plant of India (Ci ofulai in junrea), which has 
so close a geneial lcseniblancc to the Spanish B100111, that Mi 
Yates lias figured them togcthoi 111 the r anic plate, with the 
ten olpcct of showing then afiinih 

The Sunn is prohahh the cailiest of the distincth named 
fibres, inasmuch as we find 111 the Hindoo' Institutes of Muni/ 
that the sacrificial thread of the Cshatnya 01 Rajpoot is 
directed to he made of Sana, cotton being resen cd foi the 
Brahmins Its name, Shanaptnn 01 Tanapa, on the Madi is 
side, is not ten unlike Cannpa , JTawpn , JIunnp, and llanf 
From these we derne our own name of Hemp I’ndei filename 
Sana it is mentioned in manj Sanscrit woiks, and In that of 
Sunn it is known in most paits of India The finl notices 111 
European works is, by Rliccdc (‘Ilort Mai / \ i\, t 2 fi) , bv 
Ironside, in the ‘Plnl Trans of London/ l\n, p 00 , and it is 
mentioned bv Roxburgh in the c.nh \ol times of the Socicit 
of Arts’ ‘ Tiansactions ’ Towards the close of the last, and the 
beginning of this centun, it itti acted much attention both 111 
India and 111 England, and much mfoimation icspccting it is 
contained 111 Di Roxburgh’s scicial woiks, as well as 111 
“NVisset’s 'Treatise 011 Hemp and 011 the Sunn Plant/ 1 SO 1 
and 1808 Dr Buchanan 111 his ‘.Tom net through Mtsoic/ 
mentions that G0111 cloth foi sacks is made of the fibic of 
Ci otalai w jirncca 

The annual stem is straight, smooth, striated, from lour to eight (nineties 
et en ten and twehe) feet high, branching tow mb the top, but more so w lien 
the plant stands single Leaics scattered, short pc tiolcd, lam col ttc, obtuse, 
with a small bristle-like point, from two to six inches long, both sides 
coa crcd w till soft, °ih er-tolourcd Inn s Stipules sulml ite, «m ill ]• low ci s 
111 terminal raceme 0 , papilionaceous, of a bcautitul bright )dlow colom, 
each supported by nnoanlbrict Cdy\ two-lipped, the upper lip two- 
cleft, the under one two parted in the middle Of the yellow petals, the 
banner is obtuse, erect, the two wings oblong obtuse, the heel much 
pointed, slightly twisted at the npcv, and closely shut Filaments ten, their 
lower half united into one bod), with a fissuic down the uppci side, which 
has a circular gape at the base, extremities free, and the alternate ones 
shorter than the others Anthers on these linear, on the laigei filaments 
oaatc and Iwo-lobcd Legumes sessile, club-slmped, tingul, I10111 one to 
two inches long Seeds numeious, ludney shaped (Roab , ‘I loin Indica,’ 
111, p 2G1 , ‘Corom Pl/t 102) 

'Die seeds wdien ripe and loosened rattle within the pods, ns in the otlici 
species, av hence the genus has been named from the Gi cek w 01 d krolalos 
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It is an annual plant, very generally cultivated m the 
southern parts of Asia, and everywhere m India, on account of 
the fibies of its bark, so well known as Sunn and Sunn Hemp , 
often enoneously called Hemp, though the tiue plant is also 
most common m India, but valued m the plains only for its 
intoxicating piopeities. The Sunn is expoited from diffeient 
paits of India, as from Calcutta, by the name of Sunn, that 
fiom Madras is known heie as Madras Hemp, that from 
Bombay as Biown Hemp, being known there as Taag 01 
Conkanee Hemp It being a common practice to name it 
fiom the piovince where it has been giown The late Dr 
Stocks informed the Author that it was cultivated in Sindh, 
and that the species named Ciotalana Burhia, which glows 
wild in the most and places, is also employed m Sindh as a 
coidage plant The Author may mention that he has seen it 
thickly sown and caiefully cultivated in the most northern 
provinces of India The time of flowering and lipemng its 
seed, as stated by Di Boxbuigh, depend on the season it is 
sown , though in most parts it is raised dui mg the lamy season, 
m others it is not sown until their cessation 

Cultuie The general time of cultivation is duung the 
lams, and in Bengal a rather elevated ncli soil is lequned, 
which ought to be well ploughed, 01 otheiwise dressed to free 
it of weeds, and bung it into good tilth. In Wisset’s tieatise, 
pp 38 and 39, it is stated that clayey soils are injurious, and 
that m a rich soil the fibie pioduced is of a coaisei quality 
than that fiom high, diy situations The quantity of seed, 
Di Boxbuigh states, should be fiom eighty to a hundred 
pounds weight to the acre In some distucts less, in others a 
laiger quantity is sown (v. Wisset ) The natives say, the 
thicker the Sunn glows the better, and so thick as to pi event 
the an from passing through it (1 c , p 73 ) At Com- 
meicolly it is stated that there are two lands of Sunn , one 
being sown in June, the othei m October, though they aie 
nearly similar m quality That sown in June is geneially cut 
about August oi September, and the othei about April , but 
it is also sown m October in paits of the Dacca distnct 
( v Wisset, pp 59 and 82 ) The cause of the difieience in the 
time of cultivation, is supposed by some to be that duung the 
periodical rams the face of the couutiy is undei watei. 
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In most places the seed is sown when the first showers fall, 
in May 01 June, and coveied in by the hanow, 01 by any otliei 
mode Little moie is lequned, as the plant glows so lapidly 
as to keep down the weeds itself, othenvise it lequnes to be 
fieed fiom weeds, when about nine inches high By August 
the plant will be in flowei, and from five to eight or moie 
feet high When the fibie is lequned of a fine and soft 
quality, it is pulled m this stage of its giowth, if gieatei 
stiength is' the object, it must stand till in seed, 01 even till 
the seed is upe A poition of the eiop always lequnes to be 
left for the sake of lipenmg some seed The natives make 
use also of the fibies of such plants, and considei them stiong 
When leady for the pui poses intended, the plant is cut 01 
pulled up by the roots At Hurnaul it is cut down as close 
to the giound as possible, and laid m ndges, caie being taken 
to place the plants so that the leafy paits be one upon anothei 
In this state they continue five, six, 01 ten to twelve days, 01 
until the leaves begin to rot and fall fiom the stalks on being 
shaken about (1 c, p 113) For cultuie m Madias and 
Bombay, see pp 279, 282 

Produce, SfC , pet acre The produce of the cultivation of 
this plant per acre is most fully detailed in the abstiacts of 
repoits given by Mi Wisset, and vanes from 3 cwt to 10 cwt 
per acre, or on a medium probably about 7001b an acie 
But theie is difficulty m determining the point with exact- 
ness, fiom the difference in thebegah as well as m the maund 
The cultivation was said to yield tolerable piofit, inasmuch as 
the plant requires scaice any attention, and consequently little 
laboui or expense, and it may be off the giound m time to 
allow this to be piepaied foi any cold-season ciop But the 
expenses and the piofit are as vanously stated as the pioduce 
The price is also given as varying fiom R 1 8, and It 1 12, to 
Its 3 per maund, at the same time , which it is difficult to 
account foi, except fiom the habitual carelessness of the natives 
of India m all such statements (v ‘ Wisset/ pp 146 155 ) 

Steeping Having giown and cut the plant, as well as 
removed its leaves, it is ready for the next process, that of 
committing to water, oi othei operation foi sepaiatmg its fibie 
The length of time lequned foi steeping depends on the season 
of the yeai, the heat of the weathei, and consequently of the 

18 
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watei In August unci Scplcmbei, from two to llnec days 
is gcneially sufficient When the icquired effect lias been 
attained, winch mil genet ally be known by the baik sepa- 
rating fiecly fiom the stalk, the people employed in the woik 
stand m the watei m which the plant has been steeped, each 
takes a handful theicof, which he bicahs m one or moic 
places, aftci liming washed off am mud oi filth, then grasps 
it by one end between both hands, and beats it against the 
sutfacc of the watei, which quickly remoies the reed from 
the filnes, when the paicel is turned, and the othei end tieated 
m the same mannei Caic must be taken not to oiei -steep, 
as this much weakens the filne (Wisset and Roxburgh ) 

With respect to the propei time for steeping, and the period 
duimg winch the stems should be steeped, gieat differences of 
opinion pi evaded during the cxpci iments at the beginning of 
the centuiy All Fleming, disapproung of the natne method 
of steeping the plants immediately after they were cut, and for 
tlnce or four days, lecommcnded that the plants, aftei pulling, 
be fn si (hied m i he sun foi two day's , aftei which, they should 
not be let remain m the watei moic than forty hom» Mi 
Fi usliard objected, fii st, to the di y nig the ai tide bcfoi e w atering, 
secondly, to the insufficiency of the time for w atering , and lastly, 
to the mannei of sepaiatingthefibiefiom the reed aftei watei mg 
The general piactice, he obseives, is to set the plant upright 
in the watei, immersed about one thud only fiom the bottom, 
foi one day befoie the complete immersion, m older that the 
tlnckei may be immeised longei than the tlnnnei parts Of 
the natives one said, “ to dry before steeping was doing to 
undo 5 ’ Anothei obseived that it seemed to be “wanted to 
make difficult what was easy” Otlieis exclaimed “You may 
imprison oui persons, you may stuke oui necks, but never 
will we make Sunn accoidmg to the adveitisement ” ( v 
Wisset, pp 162, 195, and 202 ) The whole foims an m- 
teiestmg commentary on attempts to mipioie natne pio- 
cesses, befoie punciples aie thoroughly undeistood, oi the 
supenouty of European pi actices carefully established (v Table, 

p 268) 

At Commercolly, when the plants of Phool Sun have been 
pulled and tied m bundles, they aie foi a day or two kept 
standing on then loots m an inch or two of watei, which 
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allows the fibie to obtain a propei degiee of fineness, without 
suffenng it to be patched by the heat of the sun 

Dr Boxbuigh obseives, "all that seexns necessaiy is to 
caution the cullivatois against oveisteepmg the plant, which 
they aie apt to do, because it lendeis the sepaiation of the 
baik from the stalks easier, but weakens its fibies Small 
pools of cleai watei, well exposed to the sun’s beams, seem 
best suited foi steeping m, because heat hastens maceiation, 
consequently pieseives the stiength of the fibies, while the 
clean watei preseives then coloui Deep watei, being coolei, 
lequnes moie time for the opeiation ” He fuithei states, that 
the lesult of many expeiiments leads him to think that 
steeping immediately aftei the plant is pulled is the best, at 
least in Bengal duung the rams, foi then it is veiy difficult 
to diy it, and the fibie becomes weakened and the coloui 
mjuied He found no advantage, but the leveise, by diymg 
the plant, aftei maceiation, and befoie the baik was lemoved, 
as often piactised with Hemp and Flax m Euiope 1 But in 
his ‘ FI Ind ,’ in, p 262, he says “ Otheis, and I believe with 
good leason, lecommend its being dned foi some time previous 
to its being steeped ” When the seed is ripe the fibie is 
stiongei, but lequnes a much longei time foi steeping 

If the Sunn be diessed before it is shipped foi England, the 
commodity will be lendeied moie valuable, but considerable 
loss of weight (probably about one thud) having ensued fiom 
the combing or heckling lemovmg much shoit fibre oi tow, it 
is of couise mcieased in puce The Sunn of Bengal is always 
w hitei than that of Bombay, owing to the mode m which it is 
prepaied. 

Dnying When the Sunn has been thoioughly washed, 
it is usually hung up on lines oi bamboos to diy When diy, 
it is combed, if intended foi fishing nets oi small lines, but if 
foi common use, they merely sepaiate the fibres a little with 
then fingeis, and make it up into bundles for maiket The 
use of the Hemp-biake is unknown m India, but the Sunn 
might in many cases, aftei watering, be biuised with a brake 
and then scutched 

It is m cleaning the fibres Mi Fiuskaid considers that the 


See also * Observations on librous Yeg Substitutes for Has and Hemp,’ p 45 
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n.itncs aic most liable to fail He thinks it ought to be 
stiongly insisted that the} beat the plant (by handfuls at a 
time) on the suifacc of n\ei Mater, m older to gel 1 id more 
leadih of the filth and mucus with which it abounds after 
steeping But when the fibic is separated it must be tho- 
loughly washed, by lopcatedlv squeezing the watei out of it, 
and ultimately well witing, to accelerate the essential pioce'-s 
of caieful dning The cjlindeis for piessing Flax when 
moist ( v p 20G) would be useful, as also scutching mills 
propeily suited to the fibres to be repainted and picparcd 
Aftei the fibrous paits aie well «cpaiated and well washed, 
they aic in some places in Bengal laid m the sun to iliv, bcfoic 
stuppmg them At Jungipote, aftei washing and beating in 
the watei, the Sunn is laid m the sun an hour or two, and the 
stalks aie sepniatcd when half dued j\Ii Fleming lecom- 
mended that aftei watei mg the plants forty houis, the} should 
be taken out and dued gentl} in the sun for three 01 four 
hours, befoie the fibies aie sepaiatcd The natnes s;n, that 
to diy the plant on taking it out of the watei befoie separating 
the fibic fiom the seed, will occasion a much gi eater loss in 
tow, so that they neici piactise this method but when dis- 
tressed for time, and undci the diead of leaung it too long in 
the watei, when any paicel pioics too much for the labouicis- 
employed m one day Mi Fiushnrd also objected, that such 
diying must be insufficient, and that in Eui ope, gcneially, the 
plant is most thoroughly dued befoie it is put under the biakcs, 
and that in Livonia the Hemp is heaped up, and coieicd up 
with stiaw, &c , m ordei to make it sweat, and that the 
Livonians say, it is m this opeiation of sweating that the good 
or bad quality of then Hemp depends. 

Mr Fiusliaid obseives, that "the natives get tlnougli the 
whole business with so much celenty that then mode of 
piactice is highly m favoui of the fibie letannng its stiength, 
and should sweating be found to answer, it will be found much 
moie congenial to its execution than the doing it while the 
fibie is still on the leed ” 

The measuies adopted weie successful to a great extent 
Though the natives did not adopt all the innovations which 
had been pioposed to them, yet fiom the supervision piactised, 
they piepaied the Sunn caiefully accoiding to their own 
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methods, and that of itself was a gieat advantage, as onlv the 
good specimens wcic puichased In the commcicial agents 

ST1U NGTII 01 StXX linitL 

In the anonymous pamphlet entitled, ‘ Obscnations on the 
Sunn Ilemp of Beng.il/ 1S0G, it is stated, that “the Comt of 
Dncctois having sent oidcrs to Bengal for the cultivation of 
Snnn with lnci cased attention, toleiablc success was attained 
in most places, but a supciionty has ceitainlv been manifested 
in particular spots, such as Dacca, Luckipoic, Chittagong 
Ilurnall, Malda, Budaul, Bungpoie, Baduagorc, and Soona- 
mookv ” hut Commei colly and Cnttoi ah ai c not pai ticulai iscd, 
though good Sunn was no doubt produced at both places 
These places have been mentioned now, to show that the 
experiments were carried on chicflv in Bengal, though it is by 
no means proved that the soil and climate of that pi ov nice aie 
better suited than those of many ollici pails of India foi the 
ptoduction of good fibic Indeed, theic is little doubt that, 
whether owing to difieicnccs of soil and climate, oi of picpa- 
lation, the fibre of the same plant as glow n m the West of India 
is stiongcr than as grown in Bengal In the anonvmous 
‘ Ohs ' it is fuithci stated, that “the cultuie hasnotonl} been 
attended to by the most scientific men in India, but the 
means of diessing it so as to picsei vc the gieatcst sliength to 
the fibic, &c , and it is satisfactoij to state, that some of the 
Sunn has exhibited a veiy consideiable piopoition of stiength 
bev ond the common expectation ” 

But the above pamphlet is chiefly valuable foi giving the 
lesults of vanous “ Expci iments, made fiom 1S02 to 180G, 
to ascertain the comparative strength of Sunn with Russian 
Hemp,” made at Messis Iluddait's lope-manufactoiy “But 
m oi dei to asceitam its compaiativc ment theiewitli, it is 
necessaiy first to state, that the difleience in stiength between 
the best and oidmaiy Russian Hemp is in the piopoition of 
5 to 4, sometimes as 6 to 4 that the stiength of the best 
Russian Hemp to the best Sunn bears a piopoition as 
G to 4 ” (p 5 ) “ Fiom hence it must be admitted, the Sunn, 

manufactuied m the usual mode foi coidagc, cannot be put 
in competition foi stiength with Russian Hemp,” but when 
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prepaled by Huddait's AY aim Register “the piopoition between 
Sunn so ruanufactuied and the best coidage made m the 
common mode, when above six-inch, is m favoui of the Sunn 
coidage, piogiessively as the size is mci eased” Instances aie 
then given of “a sixteen-inch cable made from ^unn m 1802, 
laid down as a moonng cable at Gravesend the whole winter, 
and aftei vanous examinations, by cutting off the clinches, 
upon diffeient ships taking it m as moorings, for five months 
m succession, it was found so fresh and good, that it went by 
the last ship that lode by it, to India, as a woikmg cable” 
(p 6 ) It was also made into canvas and other cloth with 
success “ This has been manifested in a topsail made foi one 
of the Indiamen, put on boaid heie without any intimation of 
its difference , and the sail is leturned not worse than the otliei 
sails of the ship 3,1 (p 7 ) 

But it must be lemembeied that these experiments weie 
made with the Sunn which had been giown and caiefully pre- 
paied under the superusion of the East India Company's com- 
meicial agents A specimen of one of these Sunns is still in 
the India House, marked pei David Scott, 1802 , which, though 
having the light coloui and showing the appearance of oidinaiy 
Sunn, is from foui to five feet m length, much cleaner, both 
stiong and flexible, and also divisible into fine fibuls A salvage 
of it lioie 175 lb , when some Sunn sent to the Exhibition of 
1851 boie only 150 lb Tlieie is a specimen also of the heckled 
Sunn, pei Wellesley, 1802, about tlnee feet long, a bnght- 
lookmg fibie, but with a good deal of the cellulai pait still 
adhering to the fibres Oidmaiy Sunn is, moreovei, only about 
tlnee feet in length, lather duty, fibies entangled and intei - 
mixed with poitions of the boon, as well as with many shoit 
fihies, hence much loss is sustained m heckling, and the men 
complain of the irritating pai tides which aie given off dunng 
tins piocess 

The vant of strength is not surprising, for though tlnee 
days, is thought sufficient foi the steeping, we learn that the 
natives, fiom the pi ess of other work oi fiom indolence, some- 
times allow the stems to lemam m steep for fifteen days 
(v AVisset, p 195 ) It has aheady been mentioned that Dr 


1 Its weft onl\ was Sunn, the waip Flax 
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Roxbuigh, iu heckling, found it lost about one thud, though 
the tow is of couise of use foi some puiposes 

But that some good Sunn is also piepared m the piesent 
day is evident from the diffeience in puce which it bungs in 
the English market Mi Dickson also having passed some of 
it tlnough his machine, the Sunn has become light-coloured 
and clean, with the fibies hang paiallel to one anothei, and 
showing them as well fitted foi spinning Parties who have 
seen it have pionounced it well woith £ 35 a ton 

That good Sunn may also be pioduced in some of the old 
localities is evident, for Mr Sconce, when Collectoi of Chitta- 
gong, having grown some Hemp and Flax m this distnct, as 
already mentioned at p 1 77, giew also some Sunn, which was 
thus lepoited on by the Hemp and Flax Committee of the 
Agri-Hoi ti cultural Society, 1843 

“ G Sample of Sunn (Ci otalana juncea) oi Indian Hemp 
Quality in eveiy lespect supenoi , clean, stiong, of even fibre, 
would meet with an extensive and leady sale in Euiope, it 
would pay bettei if not heckled, but merely scutched 

“ In addition to the above, youi Committee w ould beg to 
call the attention of the Society to the memorandum appended 
to this Bepoit, obligingly furnished by Mr Deueef ” 

- <f Gr This is also a good-quality sample , but, like samples 
B and E (diessed Hemp and diessed Flax), it has been piepaied 
m too expensive a manner to admit of its being profitable It 
is much bettei than my sample of Sunn, and peiliaps would 
fetch £20 per ton m the English maiket ” The sample of tiue 
Hemp grown at Chittagong, Mr Deneef says, would haie 
fetched £18, but if better piepared, £25 per ton 


CULTURE IN MADRAS TERRITORIES 

Dr Roxbuigh, m descubmg the cultuie about Rajahmundry, 
and in the Noitliern Cncars, states that the seed is sown 
towaids the close of the lams, in October oi November A 
strong clayey soil suits it best, the faimeis say About 
120 lb of seed to the acie is the usual allowance It lequnes 
no furthei caie than being coveied with the soil, which is done 
with the common Hindoo hanow In Febiuaiy oi Muich 
soon aftei the flowers diop, and befoie the seeds aie upe 
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(when the Telniga people consider the fibre to be in the 
gicatest pcifcction), it is pulled up by the roots, like Hemp m 
Eiu ope, half clued m the sun, then tied up m bundles, and 
committed to the watei, wheic it is steeped, See This plant, 
he fuithcx mentions and it is the onh one is also cultivated 
tlicie bj r some natives to feed their milch cons with during the 
diy season It is icry nouiishing, and causes them to give 
moie milk than most other food It only hems two or three 
cuttings, after that, the plants pciish ( c Corom Plants/ v n, 
t 193 ) 

Sunn is also cultivated in Itajahmundry as a second ciop, on 
net lands, with piofit to the i\ut, and is even e\ ported from 
that and other Koithcrn districts m some quantity. 

Di Buchanan, in his'.Touine) tlnough Mvsore/ mentions 
that, at Bangaloi e, Gom is a consulei able article of mamifactui c, 
and that it is <1 coaise, but ven stiong sackcloth, from eighteen 
to tvvcntv'-two cubits m length, and fiom alialf to a quaiter ofa 
cubit bioad, and that it is made fiom the Janujia, or Crotulana 
jnncea The Gom mahci lines fiom some faimci as much 
lugli ground as he thinks will l.use a quantity of Jctnvpn 
sufficient to employ his family in manufactuiing foi the 3 car 
The soil may be led 01 black, but is not manmed The soil 
is sown broadcast when the lams become heavy But it is 
also cultivated on lice-giound 111 the dry season, with the aid 
of 11 ligation It lequiics four months to upon When cut 
down it is spiead out to the sun and dned The seed is then 
beaten out by striking the pods with a stick The stems aie 
then tied up in laige bundles, and piesened in stacks or undet 
sheds The bundles aie taken out as wanted, and put 111 the 
water, at which time then bands aie cut, and the stems, being 
opened out, aie kept down to the bottom b) r stones 01 mud 
Accoidmg to cncumstances, thc} r icqune to be kept in the 
watei fiom si\ to eight daj r s When the bark sepaiates casity 
fiom the stems they aie taken out of the watei, and a man 
taking them by handfuls beats them on the giound, and occa- 
sionally washes them, until they aie clean, and at the same 
time picks out with Ins hand the lemaiudei of the boon, until 
nothing except the bark be left This is then dned, and, being 
taken up by handfuls, is beaten with a stick to sepaiate and 
clean the fibies (' Jouin / 1, p 226 ) 
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But when at Bliawam Kudal, m the Coimbatore district, 
he found a gieat deal of the Shanapu This was giown by 
the faimeis, w ho, when it is fit foi steeping, sell it to the 
people called Telmga Chitties, who make the Hemp, and work 
it up into goni or sackcloth There it tlmves best on a poor, sandy 
soil, which, however, is manuied any day between the 12th of 
July and the same day of August The seed is sown broad- 
cast aftei lam, and veiy thick rathei more than two bushels 
foi an acre The stems are sold by the thousand handfuls 
Tall plants sell at two rupees for the thousand handfuls, slioit 
ones for a mpee and a half 

But the same plant is also cultivated on fields that have 
pioduced a ciop of nee, between the 12th of January and the 
12th of February In the following month the field is wateied, 
the seed sown, and covered w ith the plough Once a month it 
requnes to be watered, and it tales four months to upen 
This is moie valuable than the Hemp cultivated on diy field 
An acie lequnes 4^ bushels of seed, and its pioduce was in 
those days w orth about £ 1 2s HFc? 

Of these two notices the fiist is interesting, as showing that 
the natives of Mysoie adopt a piactice, that of drying their 
Sunn stems, which is objected to by those of Bengal The 
second showing a sepaiation of the occupations of growing and 
of prepaung the fibie, and this may, perhaps, with a congenial 
climate, account for the goodness of the fibie of the AYestern 
coast. 

Di Wight states that on the Madras side of India, not 
only the baik of this species, but of Ciotalana relusa is 
employed as Hemp in the manufacture of coidage and camas 
lie fui tlier found the Janapa or Sunn plant cultivated at 
Coimbatore The stems, cut and dried, were aftervv ards steeped 
This loosens the baik, which is then easily stripped off, and 
uudei goes but little fui thei prepaiation He found its fibres were 
nevtinstiengthtotheyeiD/w or mudm , sustaining 407 lb , when 
the latter boie 552 lb, aud has since observed to the Author 
that the Sunn, giown m the Pass of Poonany, open to both 
monsoons, is stiongei than that giown m the interior 

Dr Iluntei Ins given the following account of the prepa- 
ration of such fibres neai Madras ,c The native process 
of cleaning plants having baik and woody fibies” of 
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w Inch kind me main of the coidagc plants "is very similar 
to that followed in cleaning flesln and pulpy plants, \i/ , In 
bur} mg m sand 01 mud at the edge of a tank or in a mer, 
and leaving them to lot Tlicic is this di flu cnee, hovvcvei, 
that the plants aie steeped longu, and aie never cvposed to 
the sun to div, or stacked and coveicd with matting to be 
cleaned by di 3 beating If this wcie done, the wood} fibie 
would get hard and buttle, and would again adhere to the 
otlici fibre, which being paitiall} lotten would break 111 the 
cleaning To obviate this the rotted plant is taken up 111 
laigc handfuls, and beaten on flat stones, fust at one end and 
then at the otlici, in the same wa\ as clothes are washed by 
the Dhobee , the} aie nest well nibbed and washed to sepa- 
latc the lnipunties, and aie spicad out on the giound to dty 
Wc can liaidly woudci that most of the stung and lope made 
fiom fibres picpaicd 111 this 1 utlc, coaisc w.n, should be daik 
111 coloui, possessed of no stiength, and of little value As a 
gencial lule, cveiy daOs steeping of a fibie takes from its 
strength and imparts moie 01 less coloui To obnatc this, 
woody plants should be fust well beaten with a mallet, then 
the baik should be sepaiatcd from the stalk, foi it is on the 
inner pait of the bailc that the fibies foi coidage usually 
occm When the batk is hi ought to a pulp} state, it must be 
well washed in clean watei to leraove as much of the sap as 
possible, foi this is the distinctive agent which soon causes 
putrefaction ” 


CULTU1U IN 1IIL WEST 01 INDIA 

On the Bombay side Sunn is also evtcnsnel} cultivated, 
and attiacted some attention at the beginning of this centuiy 111 
the island of Salsette, whence it was called Salsatte Ilcmp, which 
is piobably the same substance now called Biown Ilcmp Oil 
that side of India, Di Ro\buigh says, as 111 some othei paits 
of India, the seed is sown tovvaids the close of the tains, when 
a stiongei soil is said to be lequued We have seen that Col 
S}lces enumeiates the Sunn among the spnng ciops, that is, 
among those sown in autumn and leaped 111 spnng This 
Bombay Hemp 01 Sunn has always been higlilv esteemed 
Di Bo\buigli says it is leckoned paiticulaily good not 
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mfenoi to the best Russian Hemp ('FI In cl / in, p 263), 
•winch he conceives is due to the mode of pieparation, which 
we shall immediately notice But something must also be 
owing to climate 

So long ago as the yeai 1802, some fibie was imported 
by Capt Isaacke, of the Skelton Castle, which was at fiist con- 
sideied to be the leal Hemp, and called Malabai Hemp 
Capt Eastwick, one of the Dnectois of the East India 
Company has informed the Author that Majoi J D Watson, 
also paid great attention at this period to Malabai Hemp Dr 
II Scott wntes of it, that he does not know whethei it be the 
same plant as the Sunn of Bengal, but wheie veiy gieat 
stiength is necessary, the substance obtained fiom it is prefeired 
to the Bengal Sunn, and is veiy supenoi to anything of the 
land he lias seen m the Guzerat This, he thinks, may 
depend moie on the steeping of the plant and the piepaiation, 
than on any diffei ence m the vegetables that pi oduce it , and 
this opinion was pioved to be conect, foi Dr Roxbuigh, 
having obtained some of the seed, found it to be Ciotalana 
juncea 

It was about the time that Di Ro\buigh was employed m 
the cultuie of fibies in Bengal, he learnt that m the island of 
Salsette, where the best Sunn is said to be piepared, little 
oi no maceration is employed , that the plant while moist is 
peeled by the hand, and immediately dned, in the open an 
oi undei covei, accoiding to the state of the weathei By 
peeling, the fibies aie bettei kept in then natuial state of 
anangement, and give_ suppoit and stiength to each other, 
wheieas, by the piocess of the Bengalese, they get so matenally 
entangled, that a gieat loss is always sustained If they are 
xestoied to then natural situation by the heckle, tlieie is a 
loss of neai I 3 one half of the onginal quantity, which rendeis 
the heckled Sunn of Bengal of a high puce 

Dr Ro\buigli fuithei says, m 'El Ind / p 283 “Nume- 
ious expeiiments made by me induce a belief that the supe- 
nonty of the Hemp depends upon the peeling, but it is piobable 
that the climate of the West of India may be more faioiable 
than that of Bengal for the pioduction of a stiongei fibie For 
no gieat attention seems to be paid to the cultuie, accoiding to 
leceut accounts” 
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More lecently, Capt Thompson, of the firm of Thompson 
and Co , rope-makeis, of Calcutta, m sending three samples 
of fibie fiom the Malabar coast, writes “Allow me also 
to hand you three specimens of Hemp and lope made 
of them that I had hi ought fiom the west side of India, 
giown at the places named on the labels (Calicut, Gliote, 
and the Concan) These have been tested both at the Aisenal 
and Government Dockyards, and pioied peifectly equal to any 
and all puiposes that coidage made of Russian Hemp has 
hitlieito been used foi Tiom the encoui aging reports upon 
this coidage from the heads of both the Naval and Militaiy 
Departments, theie seems noieason to doubt that this Hemp, 
and otheis that aic being daily discovered, will completely 
supeisede the impoitation of Euiope-made coidage” Capt 
Thompson adds, m a note “ This Hemp is no neu discovery 
I saw it in England, which led me to try it heie (? e , Calcutta) 
31st Dec , 1847 ” 

Di Gibson, m a Uepoit on the Agncultuie and Hoiticulture 
of the distncts near Bombay, states, that both the taag and 
umbai ee, oi Ci otalm ici juncea and Hibiscus cannabmus, are 
both leaped in the month of November, and both aie stoied to 
await the advent and leisuie of the warm weathei foi shipping 
The Tag is most usually pulled up, instead of being cut off, as 
m the latter way it leaves a stiong and dangeious stubble It 
is in the Deccan, he adds, leckoned a species of cultn ation 
unwoithy of a thoiougli-bred husbandman, and only to be 
giown by the Ghat people and the wildei tubes The Wun- 
jaias not unfiequently fine land to glow it on, as it is essential 
for affoidmg them twine and matenals for then gunnies The 
seeds aie beaten out w ith a stick, a pait is leseived for futiue 
sowing, and the overplus is used to feed buffaloes Its cultiva- 
tion is moie attended to rathe Concan and Ghat distncts than 
in the Deccan It appears to suit any soil, and eleais the 
ground of weeds Having cultivated the plant to some extent 
in 1841, he found that it gave a letuin quite equal, if not 
supenor, to that of the common grains of the countiy Its 
chief expense consists in shipping the fibie He had tried to 
separate the fibre by beating, aftei a slight immeision, but 
found the rateiioi pith too soft to admit the separation of the 
fibie by that means It is fust steeped m natei foi five dajs 
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in running watei — and the fibie is afteiwaids sepaiated by 
the fingeis 

It is used by the natives for ai tides lequmng much strength, 
as fishing nets, &c (Agric and Hoi tic Soc of Western India, 
1842) 

Some specimens of the fibie of the taag, 01 Ci otalana juncea, 
having been sent to England to be lepoited on, weie spoken 
of in the following terms, though the name of the repoiter at 
Hull is not given (1840) 

"This sample, No 2 (Ci otalana juncea oi tag), appears to 
me of the same quabty as the Baltic I leturn a pait of it, 
made ready foi spinning You will see the great similanty of 
the two My twme-spinnei assuies me that by taking it 
soonei, and by using more caie in the steeping and exposure, 
it will be fully equal to the Baltic Suiely, by attention, this 
may be accomplished It may lequne Englishmen to dnect, 
and our implements (which aie tiuly simple) to be used when 
I have no doubt of the successful lesult, alike to the giowei, 
the meichant, and our countiy Youi Hemp is very clean 
a material point, but it wants moie beating and dressing, 
and I think the natives have not proper implements to do it 
with You cannot improve m your mode of packing, it is 
decidedly supenoi to the Baltic I do not despan of seeing 
the pioduce of the Baltic supplanted by that of India, as the 
defect appears to me solely to anse m the management of it 
it stands too long befoie it is pulled oi cut, or is too much 
steeped or exposed, to get the fibre to sepaiate fiom the stalk ” 
(Ague and Hoitic Soc of Western India, 1842 ) 

Wxjckoo nar (oi fibie), or Ti avancoi e Flax, as it has been 
proposed to be called, is another instance of the effects of 
locality and of climate, combined with vanations m the mode 
of preparation, m making it impossible, from the appearance 
of fibie';, to know the plants pioducmg them To the Exhibi- 
tion of 1851, some specimens of strong canvas weie sent fiom 
Tiavancoie, which have been much appioved of by competent 
judges, fiom the compactness and strength of the manufacture 
On tnal, it was found that a piece of this canvas, containing 
eleven threads, was equal m stiength to canvas containing 
fom teen tlneads of Polish lem Along with the canvas, a few small 
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heads of the fibie ucie sent, and labelled JFucloo and Wuchioo 
nai , ox fibie, fiom Ti ax an core The appeatance of this fibie is 
totally diffeient fiom any otlici which comes ftom India, as it 
is in the state as if piepared for spinning into thread, and must 
have been combed 01 heckled The fibres arc bro\i nisli in coloui, 
about 3 to 4 feet in length, clean, and shining, not so fine as 
Flax, but still lesemhling some of the coarser kinds A xery 
competent judge informed the Author that it might be sold 
foi the purposes of Flax, or as a hmd of Flax, and uas woith 
<£35 a ton So, some specimens sent to Dundee Mere \ alued 
at the same sum, and it Mas said could be used for the same 
purposes as Flax, though rather too div 

As the AYuckoo nai Mas so highly thought of, and the Author 
was unable to form any opinion icspccting the plant uliicli 
pioduced it, he icquested lus friend, Dr AYight, so well ac- 
quainted M'ltli the Botany of the Peninsula, to ascertain the 
botanical name of the AAhickoo plant The more so, as Tra- 
vancore, with Cochin as a harbom uliicli laige ships can enter, 
is a favoiable locality for the export of an aiticle uliicli seems 
a iery desifablc object of commerce Di Wight liming 
Muitten to friends in the locality to asceitain this point, 
u-as surprised on hearing, as was the Author on being 
infoimed, that the AVuckoo plant of Tiavancoie uas nothing 
but the Taag of the Western ghauts, and uliicli fui tlier noith 
yields the so well-known Biown Hemp of Bombay The 
Authoi may mention as a cunous confiimation of the lesult 
obtained, that specimens of the Brown Hemp, passed thiough 
Mr Dickson’s machine, aie exactly like the fibres of the 
AVuckoo nai, as sent fiom Tiavaucore 

The whole subject forms a striking confiimation of the 
importance of nliat the Authoi has fiequently endeavouied to 
impress upon planteis and expenmentahsts, that is, the effects of 
climate and of physical agents on the pioducts of plants As 
these will be found to be quite as important as seed from par- 
ticular localities, or the adoption of methods of cultuie nlnch 
may be suitable to one and not to anothei locality uhere it is 
attempted to introduce them 

Besides Bengal, Madias, and the West of India, Sunn, that 
is, Ciotalaria juncea, is also extensively eultnated m North- 
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West India, for oidmary use The cultivation may be much 
inci eased, and it is piobable uith considerable addition to the 
strength and flexibility of the fibre, by the aid of migatiou, 
and this is easily managed m some, and will be so in most places 
when the gieat Ganges Canal is m active operation It will 
be found theie, as elsewhere, that, as stated by Mi Deneef as 
Ins declaied opinion, nothing is wanted but an improved 
piepaiation to make it a desuable aiticle for the English market 

Enough has been said respecting the value of common Sunn 
for most of the oidmary purposes of coidage, and also of the 
invaluable pioperties of the fibre of the same plant as giown 
m the Western ghauts, and wheie its cultuie may be indefi- 
nitely extended, and easily expoited by sea Though some 
recent Sunn bioke with 150 lb , and some old Sunn boie 170 lb , 
when Peteisburgh biolce with 160 lb , the two foimer may not 
be able to bear the same degiee of twisting as the latter, but 
see the experiments at pp 268, 289 

Bi own Hemp has, by competent judges, been considered equal 
to many of the purposes of Peteisbuigh Hemp , and the Wuckoo 
nar boie 1751b m the same experiments Hi Roxbuigh 
made and published a veiy valuable set of experiments on 
Sunn, as grown m Bengal ( v Table, p 268 ) In Di Wight’s 
recent experiments,, the Janapa or Sunn boie 407 1b, and 
Cotton ropes 346 lb , but the Ambaiee oi Hibiscus canna - 
bmus, 290 lb , and Con, 224 lb The Janapa, or Madias Hemp, 
as it is called m the markets heie, is thus mentioned by Mi 
Dickson, as alieady quoted at p 133 

“ Madias Hemp, valued when imported at £24 per ton, 
2 cwt 3 qrs 3 lb 

Produced by the machines 

cut qr lb 

Clean, long fibre, good, valued at £45 per ton 117] 

Clean tow, valued at £30 per ton 119 

Waste 0 0 14] 

— 2 3 3 

Cost of preparation 6s l]tf 

“ This Hemp, when piepared with the Patent Liquid, became 
soft, white, and so fine when heckled, as to bear the closest 
companson with Flax at £80 pei ton It is bettei than any 
Russian Flax foi fine spinning 
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“ Bombay Hemp, rough and dark, and valued at £20 pci 
ton 

“Tins aiticlc, being similaily piepaied, was considered crpial 
m value with the Madias Hemp ” 

Though the impoit.ition of Sunn for a time diminished, it lias 
again, during the last ten or twelic jcais, been impoitcd in 
increasing quantities, and though here it is aiowcdly used 
only for ordinary pui poses. Mi J ICyd, slnp-buildci, of 
Ehdderpoie, neai Calcutta, maintained that the Sunn, if pio- 
peily cuied and dressed, would pio\e equal to Russian Hemp, 
and even as it was then pioduced, it was little inferior to it 
All that he consideied was required to bring this Ilemp to a 
state of peifection, was Euiopean superintendence in the growth 
and manufactuie of the material The natnes, moieoier, who 
have many good fibies within their reach, usually make use of 
Sunn twine, well tanned with the baik of a species of 
Bhizoplioi a (v Table of Exports, p 299 ) 

The pnees of these fibies in the intci lor, are stated to be 
fiom R 1 8 to Es 2 8 per bazar maund, that is, fiom 3s to 
5s for a maund of 84 lb , which is just three fouiths of a liundied- 
weiglit So, in the Madras territories, it is stated that these 
fibies may be obtained at 2s. a maund in the interioi In 
Calcutta, Sunn is quoted at about Its 5 pei maund , and in 
Bombay at Its 4< 8 to Its 5i per cwt m Oct , to Its 8 per cwt 
m June, but at Its 11 in June, 1854 

In the yeai 1844, when Peteisbuigh Hemp was selling heie 
foi £38 per ton, Indiau Biown Hemp was sold for £20, Sunn 
from £16 to £18, and Jute from £10 to £12. 

In Dec, 1854, Bombay Hemp was quoted at £35 to £48, 
Sunn £27 to £33, Jute £21 to £25, m the same ‘Pnce Cunent/ 
when Peteisbuigh Hemp was selling at £58 to £63 


Comparative Strength between Sunn Cordage, when first made, and thee ycais after, to ascertain the deterioi aiion bp Age, 

and the supposed effects of Tai 
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Jubbultoke Hemp (Cioialaria torn folia, Roxb ) 

Among the coidage sent to the Gieat Exhibition of 1831, 
theie weie some specimens sent by Messis Il.irton and Co, 
lope-makeis, of Calcutta These appealed to be of excellent 
quality, and -were said to be made of .Tubbulpoie Hemp The 
fu&t notice w Inch w e ha\ e of this substance is m the ‘ Proceedings 
of the Agii-TIoiticultuial Society/ ulieie some Hemp giown in 
the Jubbulpoie Gaiden from countty seed sown at the end of 
June, 1810, and cut in Octobei, and of camas uoien fiom the 
fibie m the School of Industiy at Jubbulpoie, vote piesented 
to the Society by Di F M'Leod, Esq When Mr Williams, 
Superintendent of the aboie School, and by whom the plant 
had been giown and the fibie piepared, nsited England in the 
summer of 1853, he piesented the Autlioi with a specimen of 
this fibie This is long, that is, upuaids of fi\e feet m length, 
of the coloui of Peteisbuigli Ilemp, lather roughly prepared, 
inasmuch as some of the bast is still m the form of nanon 
ribands, but most of it sepaiated into fine and stiong filnes 
In the experiments uhicli the Autlioi had made with it, its 
stiength was pioved to be at least equal, if not supenoi, to that 
of Russian Hemp, inasmuch as when a selvage of Peteisbuigli 
Hemp bioke with 1601b, one of Jubbulpoie Hemp did not 
biealc with less than 1901b When examined by expenenced 
biokeis and manufactuieis, it was consideied an excellent sub- 
stitute foi Russian Hemp, and if a little moie carefully piepaied 
would leave haidly anything moie to be desiied, and was 
valued as woith at fiom E30 to -C35 a ton, that is befoie any 
rise took place m the puce of hbies 

The plant yielding this fibie having been discoveied, we sub- 
join a description by Di Roxbuigh, and though some botanists 
unite it with Ci otalana juncea, we keep it separate, until its 
identity has been deteimmed by expenment We also add 
the fiist notice of this fibre, and of lope made fiom it 

Crotalaria tenvifoha is a native of Coromandel, winch is perennial, ramous, 
straight, furrowed, hoary Leaves linear, sericeous underneath Stipules 
minute, subulate Racemes terminal Legumes sessile, clavate, many- 
seeded 
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Tn th IJo'nrs.e f,-irdi a (( lent'-) it i« jv r*Mm-d f- i~m" to the height 
nf nuv li\! wi'h mum rou*. *1< ml r, fnrr«i»"i '1, tnOi' h-sm In <, wlwh n-c 
"..mi * i" c «~i unit* v l! r* to,> Dttri’i^ *1 < nil'i* on, 1 1 h tni;; rmh jn t 
Ion rv tt t o! 1 i-’f, julln r ilorrr* r. <1 th *< 1 nr* n* in tvo m tnlh* 

In the ' Protot dmps of the Atrn-IIorltcuUitnd Socicti’ foi 
April, i.o find Cap? un'lhnmpson j»u tntuijr ■mim tire *>-t cl 
snmph s of the fnm from hihhulpnre, and u jr< re of ropt made 
of it, part of the ruririmr mule for orm 'hip*, tint were cl is 
manthd m the 11 w of Hint: d the vnr before, and which 1ms 
proved c rpnl to"an\ 1 nrope-intsde to}« 

A pood account of tins fibre nttd its u-fs hiMnp appt mil m 
tlic Mourn of t hr Apn-IInrtte S« nit/ tud r«.f< rmip to the 
plant producing it, n e hire subjoin < \tr.sits from the piper 

At am tnprfO r* \ r *-i' sil's’M *".d H< * r d'lti 1 V *- < • . nf India hid 
v i th* 1 d>h In if l v '2 M !!•■•• «i i <*•<! t n in in*** i! ,» i tt )i * nf tl i* 
Ttibbnlpn-i Il> to I'lhr- nt r. *-n *'s* , rt il oof* litn^ lit < » r’nl t't*rnl 
t ijjm,. t t-d fr-n ,i is \ (jttiii'i', t f thi* rn n -> • *n! p* u*sd Iron 

.Tnl null* h\ M< H ivi'i *- * 1 ( a ml *t,i |v lire li, imp on 

nbo *t l!l*1 \t ~ r o w«*i c 1 !< ! - « I t rll * r’-j ’ >1 t > r « r ihpi p irp r , 

0 i me to I’' * xr< IK nt rpi le\ •>« *1 ,’*< it *.-• s„ li v -t i* i » h~ • 1 1 nt illmp 

to jnv 1 Ink’ll p-if fo- i" t < tn -* ’ th Lou i t t nt i U 1 b\ tin t-vi p > t ot 

«* ImlS- n sr* th f *- 1 n In ihnl{»"M *o ( ah til*- Iii r> • ipii on of in 
irnp-t on n i th r J v-*, Cr* th> tih*i is, <jn • ■ s i' tin jn lilt , o f ( < • 

1 i'iit i thru— it b !*>,• o * *n 1-r tn n mi n j* t* to J.n m 1 ! • *:>j> — ’hi 
Mibp <*t *i'ih-r ii 1 In <ht *»r-ii‘\«l« i rim. t f tur'hi - inijtnr \ 

An ^iilin'm i w * (--ie-dityh tin h to Mr \\ ill mn , k >t!j« run* ndi nt ot 
tin s^lm il of linlt **»\ l 1 itihiil^'*-. fi - t n oil ijunitiU of**, t i hull 
w i« out inninili 'il\ on i'* •(trip' on tin 2«l <»l .Inin, is',.*, in tin 
Voi-jo \ •> mh n In tin < >»r of nun im' * tin < < ilhn." 1 h 'Inttunnl 
tin In jht of s 1 f. i ill, t u‘ l'i rt u ^ — m irii j - <r! m, jnnnt in n lih oio* 
Mi hln j pl >tit — nml to min. n < d (lot < nne in tie* nn> 'thi troin tin* d >U 
of *ipi m*r 

I)r I llrsin r to -inmi n ‘j»t nnn n * r< f< rri d li"s ji-onoum ■ d it to ho 
Crataltirtn trnutfo'u of Jtoshnrph, I'lmh )\ ijht nnd \ruott,:md onn otln r 
hot met*-, n; ird n* nnr,h i Mont, of ( juurft tin pi int ndcirdinp tin 
wi 11-1 novn “ v Minn Hiniji of cmuiiimi lint thur opinion, it inn hi* 
olein <d, i foundi d on drn d -j»< turn ,n 'Jin h tint tilth it \m nun h Irani 
tli it of (J junern 

Mi r \\ II II ii ton nml f « line hon I mil mnnpli to fiirni lithe 
follm uijr tntinor indtim rt « irdni" tin nbow fdirt* 

“ Ilin in iti ri il h S' bn n ti 't< d r, »t rid turn * in the (,o\i mini nt Si rvue, 
hr,*h Milit srj nnd Marine, mid *omt rojii ' lu\i lxiti finmd t ijtinl to I lie 
rt mil rord i"( of lairopi \ c oil of holt injse, tn inuftt tun d In us fioni 
Jiilihnlpori I limp, t< *t< d lint y ir in the M trim D, pnrtmmt hrol e with is 
sir sin of r >7 cw t A toil of the * line M/e, t tl t n Horn one of II MV It, 

\ as tested iliortl) after, nnd hrol < with a strain of 'ilesst It intt) he 
oh'orted, that the Hemp mod in the N mil j 'iiih ot the Hi itish (,o\ii iiinuil, 
is all «cli ltd from the tint of hemjs-Imlen vc'sch, hi fore nn> is pii nutted 
to he delncrul to prmite parties J'lns Jnhlmlpore Hump can no doubt he 
considerably impnned, were the prep trinp pi oil's in the hands ofLutojscnns, 
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manufactured according to the Russian method, instead of being left, ns at 
picscnt, so entirely to the cnielcss and ignorant natives " 

The following extract fiom Mi 'Williams’s letter, dated Jubbulpore, the 
19tli Nov , 1852, w ill close this brief notice of a fibre, which, no doubt, will 
be better appi coated when its merits become moic generally known 

“ I am pie ised to learn that the seed of the ‘ Jubbulpore Ilemp,’ sent down 
by me in June last, has gci initiated «o well in C ilcutta I can only grow it 
to advantage licie along thendges of the neighbouring hills (where it attains 
the height offiom si\ to seven tcet), that grown m the plains turning out 
w calc in fibie when made into Hemp I lime lost considerably by sending 
this Hemp down to Calcutta for sale, bav ing had the misfortune to base had 
sevcial boats burnt while going down the nvci , and the steamer' decline 
taking a cargo of it, in consequence of its combustible nature Hie native 
insurance ofiices at Mii7apore also object to instil e it, except at such high 
rates as to pie\ cut all eh nice ofpiofit, soth it it it could be cultivated along 
the banks of the liver, I have no doubt but that in a few ycirs it would 
turn out a profitable souicc of export ’’ 

A copy of the official Report on the Experiments made m 
the Aisenal of Foit William having been subsequently pub- 
lished, is lieie subjoined 

Repoit of scvciol Jewels of Rope, the manvfactinc of Mcsvs IV 
II Hen ton and Co , of Calcutta, tested in the Aisenal of Foit 
William, 3d June, 1853 


Kind anil qunlit} of Hope 

Sire 

Government 

proof 

Bre iking 
« cl, lit 

Oiled Jubbulpore Ilemp ( Crotalaria 

Indies 

cn t qr lb 

cn t qr lb 


tenuifoha) Artillerv Traces 

3 

3G 0 0 

13 2 0 

Untarred do , superior four-stnud, 




plain laid 

3J 

12 0 0 

83 0 0 

Untarred Duncliee (/Esc/iynomcnc 




cannabma), do , do 

31 

49 0 0 

75 0 0 

Pine-apple Fibre, do , do 


12 0 0 

57 0 0 

(Signed) 


J Wilkins 

i 


Officiating P > m Conductor, 
Rear Godowns 

Some of the piopeities of tins fibie may no doubt be due to 
the peculiai cliaiactenstics of the plant, but a good deal is no 
doubt also due to the soil and climate m which it is giovvn, 
and something piobably to its having been giovvn and piepaied 
undei Mi Williams's peisonal supenntendence This is ob- 
vious fiom the fact, stated by Mi Williams, that he was only 
able to glow it on the sides of the lulls, that grown m the 
plains below, he obseives, was wealtei in the fibie Mi Henley 
having giovvn some of this plant fiom the seed sent fiom 
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Jubbulpoie, lias obseived to the Authoi, that, when giown m 
the lowei pioviuces, although it attains a gieat height and 
grows luxunantly, it is weakei in fibie and the pioduce smaller 
in quantity than when giown Inghei up the countiy 

The following lepoits have been made of this fibie by piac- 
tical men 

“The Jubbulpoie Hemp is a veiy stiong aiticlc, and would 
take well if it could be sold cheap enough A consideiable 
quantity could be sold m Dundee ” In another note it is stated 
to be “of consideiable value, and that a good puce could be got 
both foi it and foi good Sunn, valued at .€30 and .€35 a ton ” 
Some of it sold, in the summer of 1853, for £27 a ton, when 
it was said to be woith .€30 a ton, if a little bettei prepaied 


Dhuxchee Fibre, Sesbama aculeata (fonneily JEschynomene 
cannabina, Ro\b , 1 FI Ind / m, p 335, and EE sjnnulosa , 
do , p 333 , Leguminosai) 

The natives of Bengal familiaily employ and highly esteem 
a fibie which is known to them by the name of Dhunchee, 
Dhumcha, and Dhunsha It is pioduced by a' plant which 
Di Itoxbui gh thought was the same as the EEschynomene 
cannabina of Komg This was descubed by Betz, and stated 
to be a native of the Malabai coast, and that its stems yielded 
a stiong and useful fibie, as a substitute foi Hemp Messrs 
Wight and Ainott, m then f Floia of the Indian Peninsula/ 
consider it to be identical wuth Sesbama cochinclnnensis, which 
they have fiom China 

Di Roxburgh states that he had not found his plant m a 
wild state, but that, m vanous paits of Bengal, it was cultivated 
for the fibres of its baik, which foim a coaise substitute foi 
Hemp Messis Wight and Ainott (1 c ) unite the plant 
descubed by Di Roxbuigh wuth one which is veiy common in 
all paits of India m the lamy season, the Sesbama aculeata 
of Peisoon, and vdiicli is called Juyunti in Bengal, and dhundam 
in Noitli-West India It springs up m nce-fields, and othei 
wet cultivation, dunng the lamy season These two vaneties 
are thus descubed by Messis Wight and Ainott, undei the 
name of- 
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Scsbama aculeate, herbaceous, annual, erect, sp n inply branched, glabrous , 
stem and petioles usually spiinhlcd with minute c irtil lgmous points, leaves 
eight to ten tunes longer than broad, le diets twenty to forty pairs, line ir, 
obtuse, mueronate , neemes ixilbuy, peduneled, erect, lax, olten about half 
the length of the leaves, few -flow cicd , flowers pretty large (more than half 
an inch long), on slender pcdtccls, coiolli about lour tunes the length of 
the caly \ , legumes erect, ncaily terete, sharp-pointed 

Dr Roxburgh gives the following general directions foi its 
cultuie The soil is gencially low and wet, and not requiring 
much piepaiation, as the plant is haidv, glowing fiom six to 
ten feet, and lapid in giowtli This lendcis it advantageous 
to cultivate, especially as it is considcied a melioiating crop 
The time of sowing is when the soil has been moistened by the 
fiist slioweis of Apul 01 May. About that) pounds of seed 
aie allowed to the acie, and less weeding is lequucd than for 
Jute The ciop is icady to cut in Septembei and Octobci, 
though the fibie does not suffei if left standing till the seed is 
xipe, in Novembei The piocess of steeping and cleaning the 
fibie is simihu to that lequucd foi Sttnu , that is, Ciotalcnia 
juncea The general pioduce of an acre is from one bundled 
to one thousand pounds of ill cleaned fibre, the cunent price 
somewhat less than that of Paul, uz , Coichoius ohlonus and 
capsulans The expense of cultivation, including laud lent, 
is about nine rupees. 

This plant, gencially cultivated about Calcutta during the 
lams, glows to the height of fiom six to ten feet, the fibies aie 
long (six to seven feet), but coaisei and moie harsh than those 
of Hemp, unless cut at a veiy eaily penod Fiom its gieat 
strength it is well calculated foi the manufacture of cordage 
and cables In Bengaf, the fishermen make diag-iopes to their 
nets of this substance, on account of its stiength, and duia- 
bility in water Indeed, by the Bengalese it is considcied 
moie durable m watei than either Sunn 01 Pant 

It has been observed to the Autlioi by one gentleman well 
acquainted with this fibie m India, that he was at a loss to 
know why the Dhunchee lemamed so much neglected in this 
countiy, as it is leally a veiy excellent fibie foi common 
cold and twine pui poses, and ceitamly veiy much supenoi m 
stiength and duiability to Jute It is also a much liaidiei 
plant than Jute, the lattei, indeed, being lathei an unceitain 
ci op, foi the pioduction of the fine, long, silky fibie, so much 
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called foi in this country Another gentleman obseivcd, 
that thought atlier win it w as stiong, and chiefly lemarkablc 
foi its contiaction -when netted, so much so, that it Mould 
cien cam awaj the mainmast of a ship hi mere contiaction 

Mr Denccf, the Belgian farnici, picscntcd samples of the 
Bengal Hemp, called DJnmcha, to the Agii-IIoiticultuial 
Societv, m Not ember, 1810, and stated that thc\ had been 
dressed after the Belgian mode. A begah, lie savs, mil 3 lcld 
1731b of cleaned filne, and 021b of seed A w 0111 an can 
dicss about Jib a day In Apul, 1851, Captain Thompson 
presented a dressed sample of the fibre of the Dhtmcha of Bengal, 
and a piece of lope made of it This rope, lie staled, had been 
used in various \\a\s for 11cm I3 two tears, and from \urious 
lepoits upon it, he thought it libel} to come into extensive 
use Specimens of the filne and lope wcic also sent to the 
Exhibition of 1851, and we ha\c alicady gnen (at p 202) 
the result of the trial made mth this iopc in the Aiscnnl of 
Foit William, whence it appears that a tin cc and a half inch 
rope of Dhunchec lnobc mth not less than 75 cut , though the 
Government Proof, icqmred foi such iopc, was 011I1 19 cut 

The pnee of the Dhunchec, m the nileiioi, has long been 
about It 1 8 pci maund The follomng me repoits upon this 
filne 

“The Dhunclice is very suitable foi ropes, and if it mil take 
111 tai, is of consuleiable value It would piobablv fetch fiom 
€30 to C35 a ton, and after being introduced and known, 
perhaps C5 moie” It was also valued by otlieis at C35 
in 1853 

These fibres, in fact all the fibies fiom the East, would be 
much more -valuable if piopeilv scutched, and if scutching 
mills weie sent out, these fibies could be biought in a gicatly 
improved state to maiket 


Maljhun, or Maloo CLJvrmui, Bauhma iaccmoi,a 
( Leyuminosai ) 

Along the foicsts of the Sewaliks and the hot valleys of the 
Himalayas, fiom the doons of the Noith-West to the valley of 
Assam, may be seen a magnificent climbei, called Maljhun 01 
Muloo, wuth a two-lobcd leaf Of this, the Autlioi obseived. 
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in Ins * Himalayan "Botany/ p 184, that Baulnma i acemosa 
liangs m elegant festoons fiom the tops of lofty tiees, wlncli 
one is at a loss to conceive how, fiom the distance of its loot 
fiom the stems, it could evei have ascended, hut occasionally 
a half-killed tiee displays the mode of its piogiess, and indi- 
cates the destruction it must have ci eated m the foi est 

"With the bark of this plant, which, when stripped off, is of 
a leddish-biown coloui, the natives of these mountains make 
ropes It uas one of those to which Di Roxbuigli turned his 
attention, and which has been fiequently noticed by tiavellers 
m the Himalayas Capt Huddleston states that the stems are 
usually cut m July and August, the outei bark being stupped 
off, is tin own away, and the mnei is used foi lopes, as wanted, 
by being previously soaked m watei, and twisted when wet It 
is also said to be boiled, and beaten with mallets, which len- 
ders it soft and pliable foi being twisted into lopes and strings 
foi chaipaes Though the fibie makes veiy stiong lopes, it is 
not ovei-duiable, and lots if kept constantly m water Though 
not collected for sale, it is veiy abundant all along the foot of 
the mountains 

Majoi Swetenliam, foimeily of the Bengal Engmeeis, on 
the 11th of Novembei, 1840, despatched to the late Mr 
Thomason some of the fibies of the Maloo cieepei, and a 
specimen of a lope made from it, which he obtained fiom the 
valley of the Jumna River within the hills He descnbes it as 
making strong coaise lopes, which he had found to answei 
well foi suspension budges, though he w r as unable to say how 
long they would beai evposuie to moistuie, for “ they had 
been m use only foi two oi tluee yeais, and non suspension 
budges substituted ” Specimens of the fibie, and lope made 
fiom it, were sent to the Exhibition of 1851, fiom Bliagulpoie, 
and called Palwa oi Mawal fibie 

Bauhinia scandens, similai m piopeities and uses to the 
above, is another species of the same genus, of which we find the 
following notice in the f Journal of the Agu-Hoitic Society/ vi, 
p 185 Specimens of the fibie of Bauhima scandens, and cloth 
made theiefrom, weie sent to Major Jenkins by Major Hannay, 
•who mentions that the fibie is used by the Nagas The plant. 
Major Jenkins adds, is not uncommon about Gonhatti It 
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w as lecognizcd by Di Falconer, fiom a few leaves fox waulerl 
by Majoi Jenkins, to belong to Bauhtuta scandens , a common 
species in Silliet Captain Thomson baling tested this fibie, 
rcpoits on it to the following effect 

"The line made fiom the fibie sent by Majoi Jenkins, sus- 
tained foi foity-five minutes, 108 lb , baling sketched si\ inches 
only in tluee feet, and thciefoic is about the same stiength 
mtli our best Sum Hemp But, whcthei fiom the mode of 
preparation or the nntuie of the matenal, is so haish and 
stubborn, and the fibies stick so close togelhei, that the lieckles 
teai it to pieces, and injuie its stiength ” 

Di Buchanan, in Ins ‘ Suuey/ mentions both these species 
as used foi many of the same pui poses 


Dhak, 01 Pol is Fnmr, Butca frondosa, also B supo bu 

(. Leyuminoscc ) 

One of the most generally diffused plants is the Dhak oi 
Pulas, as it may be found neai many villages, foimmg then 
tiacts of appaiently useless because jungle-like land, but which, 
m fact, is a place of pastuiage foi then cattle The Dhak, which 
is the most usual slnub, yields them fiiewood, and its baik and 
loots fibious mattei, which is used as cordage, oi beaten to a 
kind of oakum used foi caulking boats Though such fibie 
is unimportant as an object of commcice, it is of gieat use to 
the natives themselves, foi agucultmal and domestic pui poses, 
as it is possessed of a good deal of stiength Some Pulas 
fibie w r as sent to the Exhibition of 1851, liom Beeibhoom 

A lubj'-colouied gum, which has been called Butea kino, 
exudes fiom incisions into the baik, which, though it abounds 
m astnngent mattei, Mi Ted, of Calcutta, has found difficult 
to apply to the tanning of leatliei, but its colouung mattei is 
poweiful and peimanent In the jungles, wdieie the Dhak is 
allowed to grow 7 into a small tiee, it is highly ornamental 
fiom the splendoui of its lufloiescence, and is fuithei useful 
fiom its large flow eis, called ieesoo and kecioo, yielding a beautiful 
dye, winch is likely to come into extensive use This plant is 
fuithei nitei estmg, as that fiom which the name of thePelasgi 
has been supposed to be denved by Mi Peacock, m his 
‘ Gieece m India 5 
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Parkinsonia acull vta Thougli tins is an American plant, 
it may, like the Agave, be enumeiated among Indian products, 
because it may noiv be met with as one of tlic most common 
tiees m villages and cantonments, flout lslnng with less care 
than any otliei. Some of its fibie, of a beautiful white colour, 
was sent to the Exhibition of 1851, as a mateiial for pnpei- 
malung, and which could probably be afioided at a cheap rate, 
flora the cuttings of the shoots of this plant It, however, 
lias been consideied m this counti) as wanting m strength It 
might, nevei theless, be found useful m mixing with otliei 
filnous substances, and beaten up into half-stufl 


Boeharv Clover A plant under this name has attracted 
some notice in Ireland, on account of its fibie It is the 
Mehlotus aiboica, and is neaily allied to M leucantha, and there- 
foie not a tiue Clovei It grows so freely as to yield five or 
six cuttings 111 the season of gieen herbage, from which, it is 
said, a considerable piopoition of strong fibie may be obtained, 
but the Committee of the lush Flax Society state, that the 
trials made m steeping this plant were unsuccessful with 
them 


EXTORTS or SUNN AND OTHER HEMT-LIIvE TIBRES, ETC , 
TROM INDIA 

In the beginning of this work, when lefemng to the great 
increase which had taken place in the commerce of Indian 
fibies, a tabular statement was given (p 9) of the expoits of 
fibious substances fiom the tlnee Presidencies In subsequent 
pages, the detailed expoits of Con and of Jute have been sepa- 
lately given, and undei the head of Ambaiee oi Hibiscus fibie, 
it was stated that the detailed expoits of this fibie would be 
given along with those of Sunn, because the two aie not dis- 
tinguished m the Bepoits of the Expoits fiom India oi in the 
Impoits into this countiy Indeed, m the latter. Jute lias not 
hitheito been sepaiated fiom the otheis, though it will be so 
m futuie lepoits In the following table, tlieiefoie, the details 
of the Expoits of Indian substitutes foi Hemp aie given, con- 
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sistmg clneflv of Sunn (Crotalana) , but some Hibiscus, and 
pei Imps a little of Dliunchee, may be included 


Extorts 

Hemp 
(Sunn ) 

Canvas holts 

nemp Twine 

Log lines 

Thom Calcuti a — 

To United Kingdom 

Mds 5,G41 

- 

137 

- - 

„ North America 

1,885 

— 

1,593 

* 

„ Hamburgh 

80 

— 

— 

— 

„ Mauritius 

12 

348 

490 

85 

„ New South Wales 

17 

150 

1,097 

G53 

„ Cape of Good Hope 

— 

15 

— 

— 

„ Guam 

— 

102 

— 

— 

Pegu 

„ Coast of Coromandel 

— 

272 

417 

G9 

— 

314 

1,225 

15 

,, Coast of Malabar 

— 

728 

2,9n? 

39 

„ Penang, Singapore, &.C 

— 

08 

808 

437 

71 

„ Cevlon 

— 

— 

407 

„ China 

— 

— 

50 


Total 

Mds 7,035 

1,997 

10,301 

1,372 

Value 

Rs 15,270 

12,072 

93,284 

9,710 





Gunn} hags 

From Madras — 




(ot Sunlit) 

To United Kingdom 

Cwt 201 

— 

— 

— 

„ Indian Trench ports 

— 

— 

— 

27,750 

„ Arabian and Persian Gulfs 

75 

77 

— 

— 

„ Ccalon 

— 

— 

— 

25,000 

„ Maldives 

— 

00 

— 


» Pegu 

— 

— 

— 

3,500 

„ Bomba} 

1,709 

333 

— 

— 

, Cape of Good Hope 

— 

— 

— 

2,700 

„ Tra\an core 

17 

— 

— 


Total 

Cnt 2,095 

470 

— 

58,950 

Value 

Rs 10,577 

3,711 

— 

G,G44 

Trom Bombav — 

nemp and 
Hemp Rope 




To United Kingdom 

Cwt 7,851 

— 

— 

— 

„ African Coast 

10 

— 

— 

— 

„ Arabian and Persian Gulfs 

2,925 

— 

— 

— 

„ Guzerat 

500 

— 

| 144 

— 

„ Other Home ports 

85 

— 

— 

„ „ Foreign ports 

— 

— 

05 

— 

Total 

Cwt 11,850 

— 

209 


Value 

Rs 72,483 

— 

1,503 

— 


Tn a late Minute, published by the Madras Government 
(19tli Septembei, 1854) foi the expiess puipose of dnecting 
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attention to tlie fibious pioductions of that Piesidency, the e\- 
poits aie given as valued at the following sums, m the lespective 
yeais fiom 1847 to 1852, excluding Con and Con lope The 
yeai selected m this woik, m consequence of the published ac- 
counts of the tlnee Presidencies being complete, is that in 


which the expoits weie the smallest 

Hemp 

1847-48 

Rs 19,819 

1848-49 

23,212 

1849-50 

23,076 

1850-51 

10,577 

1851-52 

46,683 


Am ong the Impoits of the three Piesidencies, we find Coidage 
and Canvas, but excellent coidage is now made m Calcutta, 
both by Messis Thompson and by Messis Ilai ton, as evidenced 
by the specimens which both sent to the Exhibition of 1851 
Some of the canvas also is of excellent quality, as that sent from 
Tiavancoie {v p 285) 

Bombay, fiom its msulai situation, lequnes both its Impoits 
(some by sea, others by causeway) and Expoits to be noticed 
Among the Imports we find Canvas, 9367 bolts, 1 from the United 
Kingdom, Calcutta, Malabai,andCanaia, Gunny bags, 2,729,407, 
fiom Calcutta, Malabai, Canaia, and Concan The fiist are 
no doubt made of Jute, but the otheis, piobably, of Sunn 
Hemp, 57,126 cwt , fiom Malabai and Canaia, Concan, Guzeiat, 
Goa, and the Aiabian and Peisian Gulfs This piobably in- 
cludes both Sunn and Ambaiee, or Ciotalana and Hibiscus 
fibie Twme, 9738 cwt , fiom the United Kingdom, Calcutta, 
and Guzeiat, Fishing Nets fiom the Concan, piobably made 
of Conkanee Hemp, and Glass cloth fiom China Of these, 
we find among the Re-expoits, some Hemp, Canvas, Gunnies, 
and Twine, as well as China glass cloth 

* Europe Cam as is generally preferred in India, though much dearer, that is, 
Rs 2-1 5 6 per bolt of thirty-nine yards each, and countiy Canvas being onlv Rs 16 , 
because the former is so much more durable, and therefore cheaper in the end 
But there is no doubt that some of the Indian Canv as is of much hettei quality than 
otheis, and it is desirable to ascertain where the best qualities are made, as well as 
of Tw me and of Coi dage , for though much depends upon manufacture, something is 
due to the fibie, and not a little to the soil and climate wlieie the plant is giown 
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Fiimous Plants or nirrmrNT kinds 

Following, as we lime done, an aiiangcment accoiding to 
the natmal families of plants, foi the cxpiess pui pose of bung- 
ing togethci a numhei of plants nt Inch aie allied in piopcities 
as they aie in stiuctme, we shall pass lapidh fiom the Legu- 
minous plants to the Nettles and then allies, because few of 
the plants in the intei veiling families iield fibies which aie as 
)et of commeicial impoitancc, though theie aie some w ell 
qualified to become so, fiom then gieat strength and fineness, 
as well as fiom the abundance in which they may be piocuied 
In the IVest Indies, coidagc is made of the baik of a species 
of MangioNe, winch is lienee called Rope Mangioic The 
coasts of the Bay of Bengal and of the Indian islands abound 
in the Mangroie, which is found also at the mouths of the 
Indus Its baik has been used foi tanning pui poses, foi 
which it is piobabl} moie suitable than foi coidagc 

Among tli cMytlacca:, 01 Mjitle tube, we haie species of 
Eucalyptus, called, bj the colonists of Australia, “stnngy 
baik,” and “box-tree,” and lcmaikablc for the stiingmcss of 
then bark, which is tlicicfoie employed foi making enmas and 
coidagc by the abongincs, as mentioned by Bennett, m Ins 
f Wandenngs/ 1 , p 1G9 In India the stnngy baik of a tice 
called koombhec ( Caieya aiboiea) is employed by the natnes 
of the countnes along the foot of the Himalayas as a slow 
match foi then match-lock guns Among the fibious baiks 
sent from Assam to the Exhibition of 1851, was one th.it is 
named Itoxbuiglna m the Catalogues This is no doubt a 
mistake foi some plant called after Di Roxbuigh, piobably 
Poivrea Rovbui glut, one of the Comh elacctv, of which scvcial 
are remarkable foi tough w'ood as well as baik 

The CucurbitaceoB, again, 01 the Cucumbei and Melon tribe, 
which aie so extensively cultivated m all tiopical countiies as 
food for the natives, abound, accoiding toDi Iluntei, in fibies 
of great length 

Indeed, many of the plants winch aie cultivated'm fields or 
gardens would yield fibie m considerable quantities, winch 
would be useful to the papei -maker, instead of being wasted 
or burnt Of these we may instance, among the laigc family 
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FIBROUS PLANTS or VARIOUS FAMILIES 


called Composites, the plant called Jemsalem aiticlioke, the 
stems of Minch abound in fibies So probably does also the 
extensively cultivated Cmthamn* 01 Safilover 

Belonging to this family, mc may mention a plant Minch is 
letnaikable foi the under suiface of its leaves being coiered 
vntli a cotton-like tomentum , hence it is called Lupassce, fiom 
kupas (a name of cotton). The people in the Himalaj as use 
it as tmdei It is also spun into tin cad and voien into cloth, 
of M’hicli bags aie made The stung, until examined, looks 
as if foimed of fibie A coarse kind of blanket, called kin Lee, 
is said to be made of tins substance by the Hill people noitli 
of Devi ah Though cunous, this substance is not of much 
impoi tance 


COROLLIFLORALS {Coi olhjlouc) 

In a previous page ( 131 ) we have refeiredto the distinction 
betu een Exogenous plants, as having then floi al em elopes com- 
posed of seveial 01 of a single piece Having now passed 
through all the foimei families of plants, ve ha\e ai lived at 
those winch have the corol composed of a single piece or petal, 
into which the stamens aie inserted Ilcnce, by botanists 
they aie called Coiollifloue The anangement may be useful, 
m enabling obseiveis abioad, who aie unacquainted with 
Botany, to asceitain the gioup to winch any plant may belong 
which they find possessed of fibious, 01 of any otliei useful 
piopeities 


Dogbanes (Apocynacea) 

Among the division of plants which Me have just noticed, 
tlieie aie compaiatively few ndncli aie knonn to be useful for 
fibious properties, yet theie aie some M T hich aie most con- 
spicuous foi the stiength of their fibies These belong to two 
families of plants which aie so neaily allied to each otliei, that 
they weie united togetliei by the celebiated Jussieu Both 
aie lemarkable foi abounding m milky juice, and some of 
them in caoutchouc, 01 some analogous pioducts Of these, 
the Apocynaceee or Dogbanes aie composed chiefly of trees and 
shrubs, of which the Oleander is a conspicuous example But 



FIBROUS DOGBANES 


303 


some aie lieibaceous, as in tlie case of the Vinca, 01 Pen- 
winkle as it is called, wlncli shows anothei charactenstic, that 
is, the climbing habit of many of these plants, as well as the 
toughness of then fibie, as may easily be ascei tamed by tiying 
to bieak any of tlie long, ti ailing twigs of tins plant, so com- 
mon m guldens and shiubbenes Among these, is a plant 
called Nei mm piscidium, by Di Roxburgh, f PI Ind / 11, p 7 , 
common in the Kliasya 01 Silhet Mountains, and tlieie called 
Echalat. It theie foims an extensive peienmal climbei Its 
bark contains a laige quantity of fibie, which the natives use 
for the same purposes as Hemp Di Roxbmgh, m steeping 
some of the young shoots m a fish-pond, m oidei to facilitate 
the lemoval of the baik and to clean the fibies, found that 
many, if not all the fishes, weie killed Hence the specific 
name which he applied** Di Wight has foimed the plant into 
a new genus, Echaltum 

It is piobable that there are many othei fibie-yieldmg plants 
m tins and tlie next family among the climbing species. 

Asclepiads (Asclepiudea?) 

Closely allied to the Apocynacea is the family of plants 
which has been named Asclepiacece and Asclejnadece , fiom 
the genus Asclepias , to which most of the species foimeily 
belonged Among these, theie aie seveial lemaikable for their 
fibious piopeities, and many moie piobably lemain to be dis- 
coveied Though many of this family of plants abound m the 
hottest and moistest parts of the woild, otheis aie also found 
in the dnest and most banen paits of Asia, with a few species 
extending even to the North of Afuca and to the South of 
Europe, Sibena, Noitli Amenca, and Japan, and southwaids, 
to the Cape of Good Hope and New Holland The gieat 
mnjonty are distinguished by their twining habit, though 
then flowers aie often inconspicuous, their seed-vessels aie 
lemarkable for being in pans, and which, on bui&ting, display 
a quantity of thistle-like down attached to each seed, which 
floats them about as those of thistles and dandelions This 
down may no doubt be turned to some useful pui poses, and 
therefoie makes the plants abounding m fibre moie valuable, 
as thus yielding a double product , though it is piobably only 
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in dry and barren paits of a countiy, that it would lie desi- 
lable to attend to these, instead of to the numerous other 
filnous plants winch ni.rv either be mote camIj cultivated, 01 
the fibie sepaiatcd with gicatci f rcilitv 


SvniAN Dor, ham , Asclcputs ‘up idea {A^clcpmdcid). 

Of the plants of this fanulv, useful both foi its down and foi 
its hbious stem, we mu\ hist mention that called Syrian 
Dogbane, which, although a native of the burning plains of 
Syna, will glow in coldci climes, and is indeed cultivated as 
fai noitli as Uppoi Silesia It is easily piopagatcd either by 
seed, 01 by paiting the loots The plants thrive luwiriaiitly 
m light soil, but will flounsh on anv pool land 

The sillv-lthc down which sm mounts the seed of this plant, 
is not moic than an inch 01 two in length, but it has, ncvci- 
theless, been uscfullv applied foi at tides of di css manufactured 
of it both in Fiance and in Itussia The fibics of the stem, 
prepaied m the same mannei ns those of Ilcmp and Flax, 
furnish a veiy long fine tin cad of a glossy whiteness 

Jetet Fnmr, ILumaitl Bowstkixg Cnrrrrn, Asclepias, now 
Mtiisdcma tenacmima {Asclcputdcce). 

This comparatively small climbing plant, with gieenish- 
yellow r floweis, was found by Di Itoxbmgh’s son growing m 
diy and bancn places m the Rajmalil Hills, since then also 
near Chittagong Of the fibics of the baik of this plant, the 
Rajmahl mountameeis make their bowstungs These are 
said to last fox five yeais, though m constant use and exposed 
to all soits of weathei A di awing and full descnptiou of this 
plant is given by Dr. Roxburgh m his 'Coiomandcl Plants/ 
in, t 240 

In preparing the fibres of this plant, the IIill people do not 
put the stems m watei,hut let them stand m the sun for a day 
till duel , flora the ends, when cut, there exudes a milky juice, 
which thickens into an elastic substance, like, indeed foi ming 
one kind of caoutchouc, acting m the same way m lemovmg 
black lead maiks 

Accoiding to Di Roxbuigh, the fibies of this plant aie 



JETEE TIBRE , ITS GREAT STRENGTH 


305 


not only beautiful m appeal ance and dui able, but tbe strongest 
of any he had met with Some twine made with it beaiing 
248 and 343 lb in the diy and wetted states, when Hemp 
twine bore only 158 and 190 lb m the same states 

Mi W C Taylor since then met with the same plant 
neai the Palamow coal-mines, having obseived his boatmen 
twisting a substance into thiead, which they called chittee, 
of which they made nets, finding it much stionger and moie 
duiable than Hemp, and not so liable to lot by being kept in 
watei Mr Tayloi mentions that the stems are cut into lengths, 
and then cut down the middle, then dned, and afteiwaids 
steeped m water for about an lioui oi moie, which enables the 
baik to be sepaiated with gieatei ease, when the fine silky 
filaments aie sepaiated A li-mcli lope having been made 
and sent to Calcutta, was theie tested m the Mastei -Atten- 
dant’s Office, and found to bieak with 903 lb , when even 
Europe rope broke with 1203 1b, and otlieis with gieatei 
weights Its elasticity was consideiable, as it stood ninth in 
stiength,but second m elasticity Itwas supposed that this might 
possibly be caused by its being laid up by hand , and it was 
also observed that the lesult might have been better, if the 
yarns had been moie easily (evenly?) laid up” But the 
plant is suited foi better puiposes than lope-making, besides 
not being eligible for this purpose, from its compaiative ranty 
and mode of pieparation Mr Taylor states it might be 
easily cultivated (v f Journ Agn-Hoitic Soc / 1844, p 221) 

Specimens of the fibie of another species of Maisdema, 
which has by Dr Wight been named M Roylei, aie stated m 
the Catalogues to have been sent from Nepal to the Exhibition 
of 1851 Though the specimens have not been found, we 
may infer that the fibies of this species are made use of in 
Nepal 

O) thantliera vimmea is another plant of this family well 
calculated to yield fibie The Author found it gi owing at the 
foot of the Himalayan Mountains, and mentioned it m the fol- 
lowing tei ms m his ‘ Himalayan Botany/ p 274 “Anotliei 
plant of this family, Orthanthera vimmea, attaining a height of 
ten feet, is also lemarkable foi the length and tenacity of its 
fibies This grows luxuriantly along the foot of the mountains, 

20 
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and its long, stiaight, leafless, slender, and wand-like stems, 
point it out as seemingly well suited for lope-making ” 

Otliei plants of tins family, useful for the same puiposes, are 
Hoy a vn idifloi e, which yields an excellent fibre, and probably 
also Leptadenia spat tea The fibie of anothei species of the 
genus, L Jacquemontiana , was descubed to the Author, by his 
late lamented fnend Di Stocks, as employed in Sindh with 
Penploca aphyllum for making into ropes and hands used for 
wells, as water does not rot them 

Specimens of the floweis, leaves, immatuie pod3, and stem, 
of a fibie-yielding plant, weie presented by Capt Hannymgton, 
Political Agent at Puiulea m Chota Nagpoie, to the Agn- 
Hoitic Society in 1841 

Capt H mentions that this plant is very abundant m 
the Hills about Puiulea, and is also found m the neigh- 
bounng plains It is known to the Coles by the name of 
Apoong The fibie is said to attain its best condition after the 
lains The Secietaiy mentioned that this plant was intio- 
duced into the Botanic Garden from Western India, and is well 
known to Dr Wallich, who immediately recognized it as 
Holostemma Rheeclianum of Spiengel, the Ada-Modien of the 
Ilortus Malabaricus 

But there is no doubt that this family of plants contains 
many otlieis possessed of useful fibious properties, but we will 
conclude with one which is likely to be the most important 
of all, that is, the Mudar or Yei cum 


Mudar oi Yercum Fibre, Asclepias now Calotiopis 
gigantea, and C Hamiltonn ( Asclepiadece ) 

Sans , Aria and Alnvnd, Arab , Aslur , Hindee, Ak, Mudar, and Muddar, Madras, 

Yercum, Telia Jilladdoo 

In the Southern, as m the Northern paits of India, there is 
met with m considerable quantities m all uncultivated, and 
encroaching even on cultivated grounds, a plant with bioad, 
rathei fleshy, glaucous-coloured leaves , and which, on being 
wounded, gives out a milky juice from eveiy pait. This is 
called Ak and Mudar m Noithem, and Yei cum m Southern 
India Its juice, and the powdeied bark of its roots, have 
long been employed as an alterative by the natives of India, m 
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lepiosy and otlier cutaneous affections, and aie no doubt pos- 
sessed of active pioperties Di Duncan obtained from it a 
pnnciple winch lie called Mudaune In Aiabic authois on 
Matena Medica it is even supposed to have been known to the 
Greeks It has long been famous for yielding a kind of 
Manna, which is called Sukkrn -al-ashio , and Ak 01 Mudai 
ke shukin (sugar) ( f Himal Bot / p 275 ) Lately its milky 
juice has been collected by making incisions into the plant, 
and piepaied as a substitute foi Caoutchouc and Gutta 
Peicha ( v f Journ of the Agn-Hortic Soc of India/ vm, 
pp, 107 and 226 ) Dr Riddel calculated that ten avei age- 
sized plants will yield as much juice as will make a pound of 
Gutta-Peiclia-like substance Tins is evaporated m a shallow 
dish, cither m the sun or in the shade, when diy, it may be 
worked up in hot watei with a wooden kneadei, as this process 
lemoves the acudity of the gum It becomes immediately 
flexible m hot watei, but is said to become liaid m cold watei, 
and is soluble m oil of tuipentine, takes impiessions, and mil 
no doubt prove a valuable product, citliei alone or mixed with 
other substances. 

Mi Moncton, C S , has proposed making use of the downy 
substance contained iu the follicles of the Mudai , and, indeed, 
has had papei made of it, as well pme as when mixed with 
two fifths of the pulp of the Hemp (Sunn ? ), such as the 
natives use for making papei As the glossy and silky, but 
comparatively shoit fibre, is difficult to spin, a mixtuie of one 
fifth of cotton was made, in ordei to enable it to be woiked 
A good wearing cloth, which stands mashing and takes a dye, 
was pioduced. It is, however, well suited foi stuffing pillows 
or coverlets Mr Moncton calculated that its cost would 
be one lupee a maund This silky down of the pods is used by 
the natives on the Madras side in making a soft, cotton-like 
thiead 

The Mudai, Mr Moncton observes, glows all over India, 
it seems to thuve on soils that eithei i eject oi destroy every- 
thing else. It is difficult to conceive anything less pioductive 
than dry sand, and yet the Mudai thuves m it Should its 
cotton be found useful, the waste lands of India could be coveied 
with it, as it requires no culture and no vjater It comes to 
matunty m a yeai, but is peiennial , and when once planted 
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ov sown, would lequue no flutter care, and wheie thickly 
planted, might be made the means of leclaimmg pool soils, as 
the leaves and some of the uppei blanches rot, while the loot 
and stem lemam Col Tiemenheeie, of the Engineers, has 
suggested that the Mudar should be used as a hedge to protect 
deseit land biought undei cultivation fiom the encroachment of 
duft sand This would give a healthful impetus to the culti- 
vation of the plant itself. 

We have not enteied on these details, m a woik on Eibies, 
on account of the medicinal qualities, or of the down, 01 of the 
milky juice of this plant, but because it is one yielding a veiy ex- 
cellent fibre Of this, some beautiful specimens weie sent to the 
Exhibition of 1851, by Di Wight, who made experiments upon 
its gieat stiength The late Di Stocks enumerated it in a 
list sent some years since to the Authoi, among the cordage 
plants of Sindh , and Capt G J Hollmgs, Deputy-Commissioner 
of Leia, m the Punjab, has published an account of this fibie 
being used for fishing nets, and as coidage, at Dehia Ghazee 
Khan, on the Indus The species, howevei, is not the same 
m all these places Calotropis gigantea is that common in 
the Southern, and C Hamiltomi in the Northern parts 
of India, and C pi ocei a m Peisia , the last extends even to 
Syna 

The mode of sepaiation of the fibie is tedious, and may for 
the piesent oppose some obstacles to the ready supply of 
this matenal Capt Hollmgs states that the sticks of the 
Mudai weie cut about twelve or eighteen inches in length, 
the outei baik was then caiefully peeled off, and the fibre 
picked from the innei part of it Seveial thieads weie then 
placed side by side, and twisted into a twine by rubbing them 
between the hands No water is used (indeed is injurious) , 
eveiy thing is done by manipulation In a subsequent papei, 
Capt Hollmgs observes, that the best plan is to select the 
straightest blanches, which aie always the laigest, to let them 
diy for at least twenty-four hours, befoie any attempt is made 
to separate the fibre On the second 01 thud day the sticks 
aie slightly beaten, especially at the joints, which ensures 
the baik, with the fibie attached, being peeled off without 
bieakmg The woikmen then bite thiough the baik, about the 
centre of its length , they then hold the tissue of threads m 
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one hand, and sepaiate the bails, with the othei He did not 
find that any of the oidmaiy methods of sepaiatmg fibie were 
useful, but it is probable that some of the mechanical methods 
of separating Flax would be effectual with this fibre when in a 
diy state 

Dr Wight’s specimens, winch aie those of C gigantea, 
he descubes as being merely stripped off fiom the stalk, and 
slightly piepaied, to lemove the epidermis He obseives, that 
as it is a most common plant, it may become a valuable aiticle 
of commerce, if a less costly mode of sepaiatmg it can be 
devised, without mjunng its quality The colour, when fiesh, 
is of a gieemsh-white 

Di Wight, fiom his experiments, eonsideied it the stiongest 
fibre on the Madras side of India, wheie it is used foi fishing 
lines. It bore 5521b , when the Janapa 01 Sunn of Coimbatoie 
boie 404 lb A small cord, made of the specimens from the 
Punjab, examined by Capt Thompson, at Calcutta, boie3cwt, 
“ without showing symptoms of distiess,” and was therefoie 
equal to the best coidage, but it seemed to him still 
bettei adapted foi the purposes of Flax than of Hemp Mi 
Willis eonsideied the fibie to possess extiaoidmary meat, 
which would be valued by spinners foi use m then finei fabucs 
So, when examined by piactieal men m this countiy, it has 
been pronounced to be well calculated foi supplying the place 
of good Flax, foi making pume yarns One gentleman obsened 
that it twists all up at the end, and theiefoie could not be 
heckled But this is probably owing to the mode of prepa- 
lation, as the natives are descnbed as twisting it between then 
hands It was eonsideied well woith .€30, oi lather 
.=635 a ton Capt Thompson thought, m Calcutta, that it 
would be valued at fiom £30 to £40 pei ton m England, 
peiliaps moie 

Though the Mudar oi Yercum fibie, from its fineness, seems 
well calculated to answei for many of the purposes of Flax, yet, 
from its stiength, it is also well suited to supply the place of 
Hemp In the Authoi’s expenments, when Peteisbuigh 
Hemp boie 1601b, and the Brown Hemp of Bombay and 
Jubbulpoie Hemp boie 190 lb , the Yeicum also bore 190 lb 
Di Wight has given the following as the lesults of his 
expenments 
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Coir 

224 lb 

Poolcj Mungce ( Hibiscus cnnnabinm) 

290 „ 

Marool (Sansciicra zeylamca ) 

31 f. „ 

Cotton ( Gossypium hcrbaccum ) 

340 „ 

Cutthalaj nar {Agave Americana) 

3G2 „ 

Jnnapa (Crot alarm juncea), Sunn, lundcc 

407 „ 

Ycrcum {Calotropis gigan(ca) 

552 „ 


In eonsideung tlic vancd useful piopcrties of these 
plants, we cannot but be stiuck with the fact, of how wonder- 
fully the Cieatoi of all has furnished eveiy part of the world 
with plants and animals suited to its dncisified soils and 
climates So that if the people residing near these bairen 
places would make use of the natural uchcs within their reach, 
they have the means, by commercial interchange, of com- 
manding comfoits to which they aic now strangers, and we might 
then apply liteially the words of the Prophet “ The wilderness 
and the solitaiy place shall be glad foi them , and the desert 
shall lejoice, and blossom as the lose ” (‘Isaiah/ wxv, 1 ) 


Aroosha Fibre or Chittagong, Calhcai pa cana {Veibenacece) 

The family of plants to which the above belongs is not 
lemaikable foi any fibious baik, but it is so fiom the great 
diversity of appeaiance in the plants placed in it, inasmuch as 
it includes the lowly Veivem and the lofty Teak The latter 
conspicuous among plants foi the stiengtli and dui ability of 
its wood, but its flower is small, and theiefoie not so much 
out of place among theVeibenaceie, because it is by the stiuctuie 
of the flowers and fiuit that plants aie ananged Mr Sconce, 
when at Chittagong, had some of the Abies of a plant, which he 
says is theie called Aiooslia, piepaied, fust by cutting the stems, 
which giew three 01 foui feet high, and then steeping The 
inner baik was then easily shipped off This was afteiwards 
heckled, and a portion of the fibie spun into thiead, but it 
does not appeal of much value in a countiy wheie so many 
otheis abound 

Capt Thompson leports as follows, on the fibre 

“The line I now send you, made fiom the fibie foi warded fiotn Chitta- 
gong, bioke at once, without stretching, with only 1271b , only the finest 
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and largest of the material was made into this line A line of Russian 
Hemp of the same size with the two herewith sent, will sustain with ease 
400 lb , so that this fibre is much too weak for either sail-cloth or cordage 
It however possesses all the free and kindly nature of Fla\, and eien smells 
like Flax It is easily woiked, with little or no waste, and I think must 
have been prepared with a egetable oil ” 


Naravali Fibre, Coidia angushfoha {Coi diacece) 

Dr Buchanan, iu Ins f Journey thiough Mysore/ mentions 
that ropes are made of the bark of the Nanvult, which is the 
Coidia angusiifoha, and which he found common neai Sevein- 
dioog Its fruit is esculent, but tasteless The plant belongs 
to the same family as the Sebestens, foimeily famous in 
medicine , hut which, when ripe, seems only lemaikable for con- 
taining much mawkish mucilaginous pulp It is possible that 
the baik of some of the species, when young, may yield a 
useful fibre 


APETALOUS PLANTS 

Having at p 131 pointed out that as some of the Exoge- 
nous families of plants have only a single floial em elope, we 
need here only note that the following families belong to tins 
subdivision 


Nepal Papek Plant, Daphne cannabma ( Thymelcece ) 

At the Great Exhibition of 1851, many weie much in- 
terested about a huge sheet of Nepal papei exhibited by Col 
Sykes This was curious, not only on account of its size, but 
also on account of the plant fiom which it was made This 
belongs to a genus and family containing plants remarkable 
for their fibious baik Thus the Lace-baik tiee ( Daphne 
Lagetta, now Lagetta lintearia) of the West Indies is “ re- 
in ai kable for the beautiful net- like appeal ance of its several 
easily separable layers of baik, whence it has leceived its 
English name As the fibres of otliei species possess con- 
siderable tenacity, they have been employed m making cordage, 
and the toughness, as well as fineness of the inner bark of 
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these plants, may be seen in a plant common m oui gaidens, 
and used in medicine on account of its acridity, that is, the 
Mezei eon, Daphne Meza eum of botanists It is fi om the mnei 
bailc of one of these plants, the D Bholua (D cannabina of 
Louieno, and which is supposed to be identical with the D 
odora of Thunberg), which is evtiemely abundant m the 
Himalayas, that this Nepal papei is made, as from otliei species 
in other countries Another plant of the same, or of an allied 
genus, as it is called both Daphne and Gnidta enocephala, is 
veiy common on the ghauts of the West of India, and in the 
hilly parts of the Southern Maliratta country and of the 
Dukhun Seveial specimens, from various localities, aie m 
Col Sykes’s collection It is probable that it might be turned 
to the same use as the Nepal plant 

Of the uses of this plant good accounts have been given by 
Mr Hodgson ( f Journ As Soc / 1 , p. 8, 1832) and Dr Campbell 
The former describes the piocess as consisting, fiist, in boiling 
slips of the innei baik of the paper plant m a ley of w ood- 
ashes for about half an houi, by which time the slips will 
be quite soft These are then beaten in a stone moitai with a 
wooden mallet till they aie reduced to a homogeneous pulp 
This is then diffused tlnough watei, and taken up m sieves and 
paper frames, as m the ordinary process foi making papei by 
hand When diy, the sheet of paper is folded up, sometimes 
it is smoothed and polished by being rubbed on wood with the 
convex side of a conch shell but Mi Hodgson does not explain 
how the veiy laige sheets of several yards squaie aie made 
Though called Nepalese, the paper is not manufactured m 
Nepal, but m Cis-Himalayan Bhote, m the midst of its 
immense forests, wheie there is an abundant supply of the 
plant, of wood for ashes and for firewood, as well as a constant 
supply of clean water This papei is remaikable for its 
toughness, as well as its smoothness Some of it, m the form 
of bucks of half-stuff, was sent to this country pievious to the 
yeai 1829 As the quantity sent was not sufficient foi a com- 
plete experiment, a small poition of it was made into papei 
by hand An engravei, to whom it was given for trial, stated 
that “it affoids finei impressions than any English-made 
papei, and neaily as good as the fine Chinese papei which is 
employed foi what aie called India paper proofs ” Gleanings 
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in Science/ 1 , P 210 ) Dr Campbell describes the paper, as 
made by tlie Bboteahs, “as stiong, and dui able as leather 
almost, and quite smooth enough to write on , and foi office 
lecoids, mcompaiably better than any India papei. It is 
occasionally poisoned by being washed with preparations of 
arsenic, in oidei to pi event the destiuction caused by insects 
Many of the boohs in Nepal, written on this paper, aie said to 
be of consideiable age, and that the ait of making paper seems 
to have been introduced about 500 yeais ago from China, and 
not fiom India.” He states that this papei may easily be pio- 
cuied at Patna, Puineah, and other places in the plains of both 
Southern and Noitli- Western India 


Celtis orientals (Ulmacece) 

Capt Reynolds, who, like several of the other officers in 
Assam, has paid much attention to the natuial pioducts of 
the piovmce, sent to the Agn-Hoitic Society a specimen of a 
primitive cloth made by the Ganows fiom the bark of a tiee, 
whose leaves were enclosed in the parcel “ They make seveial 
such cloths of different colouis from vanous baiks, and though 
these manufactures would seem cheap enough, they aie not 
usually at the expense oi laboui of even such rough clothing 
for themselves, piefemng apparently to go naked, tlieyimpoit 
at least 100,000 mds of Cotton, but to my knowledge do not 
weave a seer for themselves The Garrows who come to the 
plains have geneially some small ends of cloths, but these are 
bought from the Bengalees, appaiently to attend the limits 
(fairs) in, not as clothing to protect them from wind and 
iveatlier ” 

Dr Pale oner, to whom the specimens were referred, pro- 
nounced them to be those of Celtis orientalis, a tiee Avhich is 
pretty common all over India, and known under the name of 
Chalcan m Bengal The cloth is piobably called “Yangfung” 
in Assam Capt Reynolds names it " Amfuk ” Di Buchanan 
Hamilton says, the undei bark of this tree, like that of 
the West India kind, consisting of numeious leticulated fibies, 
foi ms a kind of natuial cloth, used by the Ganoivs for covering 
then nakedness (‘Lin Tians/xvn, p 209) He also descubes 
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it m Ins report on Assam as a kind of lug worn by the Gar- 
rows m the cold weather, and serving them as a blanket by 
niglit 

But the specimens of this, as well as some of others, are 
chiefly intei estmg as showing the probability of the existence 
of numerous plants, of which the useful properties still remain 
unknown for the fibious properties of this are not mentioned 
by Dr Roxbuigh, and of him, it is justly obseived m the 
* Jouin of the Agn-Hortic Soc / vi, p 188 “From this 
circumstance it may be liifened he was not aware of it, as he 
appeals never to have allowed an oppoitumty to pass of draw- 
ing attention to the useful pioperties of plants described by 
him, but, on the contrary, to have evei been desnous of ren- 
dering his botanical acqunements subservient to the dissemina- 
tion of useful information m connection with eveiy depaitment 
of the vegetable kingdom ” 


Hemp 

Sans , Bhanga, Ganjica , Hind , Gary a , Arab , Kumub , Pers , Bung 

Though so many Abies have been mentioned under the name 
of Hemp, it is only now, as we appioacli the end of oui labouis, 
following an arrangement accoidmg to the natural affinities of 
plants, that we have ai lived at the tiue Hemp plant, the 
Cannabis sutiva of botanists The fibre of which is so gene- 
rally employed for cordage in Euiope, that the value of all 
other fibies is estimated, not so much fiom their mtimsic 
pioperties, as fiom then greater 01 less resemblance to Hemp, 
and especially to Russian Hemp Theie is eveiy leason foi 
believing that the plant is of Eastern ongin, while there is no 
sufficient leason foi thinking that the climate of Europe is so 
peculiarly suited to the pioduetion of its fibre, as to exclude 
those of its native climes Especially wheie attention is paid to 
those wheie the plant is grown on account of its fibre, and 
these distinguished fiom the otheis where it is cultivated for 
its resinous and intoxicating secretion The latter requnes 
exposure to light and an These are obtained by thin sowing, 
while the giowth of fibre is piomoted by shade and moistuie, 
uhich aie piocured by thick sowing But befoie we proceed 
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to consider these points, we may first notice the botanical 
affinities of the plant 

By the celebiated Jussieu, the Hemp and the Hop plants 
•were placed in the same natural family ( Uiiicece ) with the 
Nettles In moie modern norks, they are eithei continued as a 
tube of the same family, under the name of Cannalnnece, 01 
these containing only the genera Cannabis and Lnpulus aie 
separated into a distinct family, under the same 01 a neaily 
similar name These two plants aie closely conuected in pio- 
pcities, as m stiuctuie 

The Hop ( Humidus Lnpulus), besides a bitter, secretes a 
resinous punciple Hop bines abounding in fibie, have often 
been proposed to be turned to useful account, foi noidage 01 
paper, but as yet to little extent. 

The Hemp plant likewise secretes a lesmous principle in 
its leaves, on which account these, as well as the chinras 
collected fiom off the }oung tops of the stem and fioweis, is 
highly esteemed m all Eastern countries, on account of its 
exhilarating and intoxicating propeities Hence, among the 
Aiabs the Hemp has a vauety of names, as “the mcieaser of 
pleasuie,” “the cementei of friendship,” &c By its name of 
Hasheesh it is often mentioned m the woihs of ti ateliers m 
Egypt, Aiabia, and Syria, while the name of Bhang is not 
less celebiated m the far East The Author has tieated 
together of these two plants, m Ins ‘ Manual of Materia 
Medica/ pp 622 629, 2d ed , from which he extracts the 

following descnption of the plant 

The Hemp is a dicecious (occasionally monoecious) annual, from 3 to 
10 feet high, according to soil and climate Hoot white, fusiform, furnished 
with fibres The stem erect, when crowded, simple, but when growing 
apart, branched e\ en from the bottom, angular, and, like the whole plant, 
covered with fine but rough pubescence This stem is hollow within, or only 
filled with a soft pith This pith is surrounded by a tender, brittle substance, 
consisting chiefly of cellular texture, with some woody fibres, which is called 
the reed, boon, and shove of the Hemp Over this we have the thm bark, 
composed of fibres, extending m a paiallel direction all along the stalk 
These fibres consist of delicate fibrils, united together by cellular tissue, and 
all covered by the thm membrane or cuticle 

The leaves are opposite or alternate, on long petioles, scabrous, digitate, 
composed of from 5 to 7 narrow, lanceolate, sharply serrated leaflets, of 
which the lower are the smallest, all tapering at the apex into a long entile 
point Stipules subulate Males on a sepaiate plant Flowers in drooping, 
axillaiy, or lacemose panicles, with subulate bracts Penanth 5-paited, 
segments not quite equal, downy Stamens 5 filaments shoit, antheis 
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large, ppudulmin, 2-tcllcl, tell” unih'l In tie *r b”'I ”, f>p‘iung b, » longi- 
tudinal “-lit / « mtilri ut n « r<*\v<h >1 * -li' r rt> im , t ith !■ tfy b-vts 

The peri mth conMst of n •miglo, *<m dl. 'p wh* li! * * p il, t !m h i' p r'i”t*nt, 

•tujininnte, m ntrn o-e at tin* hi , i mtini > i tli <n r ■v , r n<! si cf> « r» »l 
short bifn.imh gl uul** Ovary Mibghibulnr, l-olb'l, 1 1 !i in * jKmbihmi 
ovule Style •'hurt Stigma* 2, i long »t< <1, glimliiltr Nut o.at*', gn.}i<h 
< olotiml, smooth, < n\i n <1 In th<' nlv< un *•* {• xl hi. tH, <1 hut no* »!> it«'i , s 1 *, 
iml inthum" a singh oily « .<1 S Ip minion-, 9t 1 v thin, iim unrnnouj, 
tinilul at the np* x v ith a colour* 1 luium I mbrv* lthont album 1 n, 

doubled upon it*elf Kuhch i buig-m *1, turn* *1 to .mb the h ltiui, "ml tl < 

upex of the nut «* p ir.st* *1 Irons tin inrumb* nt piano rutnix io*yl <l'*n< 
by n small cjunntity of tilbnuu n 

The Atithor liawng fot many year- been of opinion that 
Hemp fibie might he ,ul\ mlngcottsly protltn od m India m 
much larger quantities than has ever yet been the ease, wrote 
a icjioit on the subject, in the yeir 1839, which v,as suit to 
India, and published m the * Trans of the Agu-llortie Soc/ 
\ol mu, p l«"i From this lie will now make Mime extracts, 
and then adduce some of the xnluable information which it 
was the means of eliciting 

“The cultnation of Hemp in India obtained sen great 
attention fiom the Court of Dnectois, and instructions were 
sent to the Governments tlicie to encourage its growth, as well 
as that of othci cordage plants As the natives of India 
employ between foity and fifty difierent kinds of plants for the 
fibre winch they veld, fitted foi this purpose m difierent 
clcgiecs, the subject of lmcstigatton was sufficiently exten- 
sile, and i cceii cd gieat attention from Di Koxburgh ” 

“On the pi csent occasion I confine myself to the Hemp 
plant itself (the Cannabis saliva of botanists), ns being the most 
valuable of the whole, and became it is in gencial erroneously 
supposed that it can only be successfully cultnatcd in European 
regions, though tlicie is ciery reason to bchcic that it is origi- 
nally a native of Asia, and c\cn that its Gicck and Latin name 
Cannabis is demed from the Atabic hnnub It is well known 
to be common m Arabia and Peism, as well as in every part of 
China and of India, and liken ise in Eg\ pt and Turkey , hut in 
all these countries it is \ alued chiefly, if not only, for y leklmg an 
intoxicating diug commonly’ called bhang InEmopean count tics, 
it is on the contiary cultivated only on account of its ligneous 
fibie, so extensively employed in the manufactuie of the 
stiongest lopes, and of coaise but stiong kinds of cloth The 
wide distribution of this plant tlnougliont Euiopc and Asm is 
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i emaikable, but easily explained, when we considei that it is 
an annual, which lequires onl3 T a few months of summer 
temperature to hung it to full perfection The lcquisites foi 
its successful cultivation, it is, howciei, neccssaij' to notice, 
when endeavouring to mtioduce elsewhcie its cultuie. 

“ Hemp is cultivated m almost even part of Emopefoi home 
consumption, but only m laigc quantities foi export in Russia 
and Poland, though the finest quality of Hemp conies from 
Italy French Hemp is also much esteemed, as well as that 
grown in both England and Ii eland, but for the piescnt pui- 
pose it is necessary only to notice the culture of the chief 
kinds which entei into commerce 

“Hemp is cultivated in almost every province of Russia, but 
in the largest quantities m the intei 101, beyond Moscow, as 
well as neater Pcteisbuigli, and m the Poksli provinces winch 
belong to Russia The soil must not be ovci rich nor too 
sterile, of moderate depth, and fmblc The time of sowing 
vanes from the middle of May to the end of June, by r some 
it is lecommeuded not to be sown until the latter end of June, 
as fiosts are very injurious to its giowtli The season of 
reaping is fiom the end of August to the end of September, 
and it is theiefoic between three and foul months in a state 
of vegetation, the male plants being pulled some weeks befoie 
the female The Russian summei, though short, is legulai 
while it lasts, and the tcmperatuie sufficiently high to bung it 
to full peifection 

“That the northern latitudes of Russia aie not essential foi 
the successful cultivation of Hemp is, liOvvcvei, evident, fiom 
the laige quantities which are giowu m the southern climate 
of Italy, both in Bologna and Romagna, and along the banks 
of the Po, as well as in the neighbourhood of Naples The 
Italians have a saying, that ‘Hemp maybe giown eveiywhcic, 
but it cannot be produced fit foi use, eithei m heaven 01 caitli, 
without manuie ’ The climate of Italy, it is well known, is 
lemarkable foi its clearness, legulanty, diyness, and warmth, 
and that irrigation is essentially necessary foi much of its 
agncultuie The Italian Hemp is fine, soft, light-colouied, 
and stiong, as well as long m the staple, and it is impoitant 
to remark that it bungs the highest price in the English 
market, as, for instance, it sells for 50 shillings per cwt when 
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tlic best Russia sells at 47 shillings for the same quan- 
tity 
* 

“If ye compaie the summer tcmperatuie of the northern 
with these southern situations, «c shall not find so great a 
difference as we might be led to expect by considering only 
their latitudes, or then mean annual temperatures ' Thus 
Pctcisbuigh and Moscow, m N latitude 59° 3G' and 
5G° 45', ha\e mean summer temperatures of G2° OG' and 
G7°10' of Enhr, while Lilian and Rome, m N latitude 
43° 28' and 41° 33', lime summer tcmperatuics of 73° OT 
and 73° 20' ” 

“Without cntciing into details, it. might be infeired as 
piobablc, that as Italy glows Rice, and so mail} other plants 
of India, so might the lattci cullnate a plant like the Hemp, 
which succeeds so well c\en so fai south as Naples, and which 
lequires only a few months to bung it to peifection, and this 
e\en if India did not alrc.ul} possess it Rut so fai fiom this 
being the case, the levciac is the fact, and it is well known 
that no plant is so common!} eultnated m so mam paits of 
India as the true Hemp plant, which is tlicie called fjavja, but 
which difTers in no lcspect fiom the Euiopcan plant, though 
the natnes employ it only for the purpose of yielding bhunrj 
But cultivated foi this pui pose, instead of being sow n thick, 
as it ought to be when inteuded for coidage, it is sown thin 
by the natives, who aftei wauls tiansplant the young plants, 
and place them at distances of nine oi ten feet from each otliei 
The effect of tins is to expose them moic freely to light, heat, 
and air, by the agency of which the plant is enabled to peifect 
its secretions in a more complete mannei, and the bhang will 
consequently be of a moie intoxicating natuie The fibious 
and woody paits at the same time attain a gieatei degiee of 
stiffness and solidity, as is found to be the case with timbei 
tiees similaily exposed The Hemp plant, thus giown, will 
branch much It may be small m diy situations, and laige 
m rich and moist ones, but m either case its fibies aie found, 
both m Europe and India, to be lougher, stiffei, and more 
difficultly sepai ated from the woody pait than is desnable, but 
seed is produced m laigei quantity and of bettei quality 
This mode of cultivation has, moreovei, the disadvantage of 
being more expensive, from taking up more space than is de- 
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enable when the plants arc lequued to jield the best quality 
of filnc fox coidage 

“Plants, when grown m moist situations, in shade, oi' set 
thicklv together, are well known to mil into leaf, shoot up, 
and to become rnoie lux m textine, while their secretions me 
impel feeth formed, as is exemplified m the growing of Lettuce, 
Celery, See Hemp and Flax, when cullnatcd foi then filnes, 
are sown thickly together, and they shoot up into long, wand- 
like plants, which are much less branched than when ficcly 
exposed Air and light lia\ing less free admission, and heat 
Inning less influence in evaporating the sap, the cflcct is to 
produce a longer fibre, which is at the same time soft and 
pliable, as well as more casih ‘•cpaiatcd, and in larger quantity 
on the «ame space, than when they ate set widch apait 

“The natnes of India also sow then Sunn and Jute vci y 
thickly together when, for the sake of their fibres, tlicv form 
the exclusive crop The cflcct is to produce a long raid flexible 
fibre, though this is not sufficiently strong to foim a good 
substitute for the true Hemp This might be cultivated m 
suitable situations m India, in a mannci similar to that adopted 
m Europe, 01 like that practised with its substitutes in India 
The cflcct would undoubtcdl}- be to produce a sufhcicntlv long 
fibre, which would also be softci and moie pliable, at the same 
time that it retained a great portion of its oiigmnl stiength, 
and probably m as large a quantity as is yielded by the Sunn 
plant Thus an article might be pioduccd, which, judging 
fiom the Italian samples, might entei into competition with 
the Russian product, and, at all events, affoul much moie 
valuable cordage than the several (usually considered) inefficient 
substitutes which me so extensively cultivated in India, and 
which, imported into this count] y, sell onlj foi 13 to 20 shillings 
per cvvt , at the same time that the Russian, Polish, and Italian 
Hemps me selling foi 42 to 50 shillings pei cvvt 

“ The difieience in price would appeal a sufficient inducement 
to attempt the cultmc of the tiue Hemp m India, especially 
as tlieie could be no doubt lcspecting its giowth, as it is 
alieady so common m every pait of that countiy, and requiring, 
if anything, only a little modification of its piopcitics This 
could be ensured, most probably, by a change m the mode of 
cultivation. Dr Roxbuigli, as long since as the year 1800, 
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thought Roliilcund and the neighbouring lulls suited to 
the cultivation of Hemp I have seen it in. gieat abundance, 
m a wild state, m the Deyia Doon, and also m the Khadn land 
of the Sahaiunpoie distuct, especially along the uppei pait of 
the Doab Canal, and where it was chiefly valued for its leaves, 
being made into bhang and subjee, and the stems, when dried 
up, being burnt for firewood 

“Tlieie would be little difficulty m cultivating this plant m 
the low Khadir land, where it is wild , nor m converting it into 
merchantable Hemp Foi the natives of the neighbourhood 
alieady make use of it, partially for the manufacture of ropes , 
and the inhabitants of Malabar aie said by Dr H Scott to 
employ the Hemp for making then fishing nets 

” The natives of the Himalayas likewise possess the plant, 
from which though they piepare an intoxicating diug, which 
they call chut jus, they likewise value it for its ligneous 
fibre, from which they prepare a coarse kind of cloth, which 
they send into the plains foi making very dui able gt ain-sacls, 
as well as the strongest ropes (called sel), for crossing their 
livers 

“ This fact, though not generally known, is mentioned by 
Kirkpatrick m his account of Nepal, and was ascertained by 
General Hardwick, in his visit to Srmuggui, as well as by myself, 
when travelling m the Himalayas (‘ Illust / p 333) I also 
obtained specimens of the lope and cloth when tiavelhng tlieie, 
but which I reglet I am unable now to find The plant I 
have seen m a very luxunant state at least ten 01 twelve feet 
high, m the Himalayas, at elevations of 6000 and 7000 feet, 
especially in the neighbouihood of buffalo-sheds. In such 
situations and near villages it could no doubt be easily cultivated 
to a great extent, and yield a valuable and profitable pioduct 

“ The Hemp could likewise be cultivated m the plains at two 
seasons of the year , that is, during the rainy season, as is now 
the case, but likewise along with the cold- weather cultivation, 
which is so similar to that of the summer cultuie of European 
countries But experiments requne to be made and specimens 
piocured m ordei to deteimme which season is mostpiopei foi 
the culture of this plant m oidei to yield Hemp of the best 
quality 

“ Hill people might no doubt easily be obtained for preparing 



CULTURE OF HEMP IN THE IIIMALA1 AS 


321 


the Hemp accoiding to then own method, and teaching the 
people m the plains, w ho aie alieady piactised m the ait of 
piepanng Sunn It would, liowevei, he desuable to pioeuie, if 
practicable, the assistance of some Euiopean (and such might be 
found among the soldieij') who had seen and practised the pie- 
paiation of Hemp m this countiy The experiment might be 
made with little expense, and piobably great advantage, fiom 
the useful mfoimation which would be obtained foi the use of 
cultivatois, m the Botanic Gaiden at Sabarunpore, if insti notions 
weie given to this effect to Di Falconei, Superintendent of 
that Institution 

“ Foi due attention being paid to the details of this subject, 
it would be extiemely desirable to send out to India specimens, 
with places of the different qualities of Hemp found in the mai- 
kets of this countiy, so that cultivatois in Tndia might know 
uhat they had to imitate and mal It would also be extiemely 
desirable, in order to asceitam the piesent qualitj 2 * * * * 7 of the 
Himalayan Hemp, that specimens, in different states of prepara- 
tion, were sent here, as piepared by the Hill people, together 
with specimens of the Hempen Rope and Sackcloth of the 
Himalayas ” 

Subsequent to the publication of the foiegoing lepoit, several 
papeis weie sent to the Agn-IIorticultuial Society of Calcutta, 
and which are published in vol vm of then 'Transactions/ 
and in vol 1 of then ‘Journal’ These weie from Majois 
Swetenham and Coibett, Captains ICukc and Huddleston, and 
fiom the distinguished naturalist, Mi Ilodgsou The sub- 
stance of the last two we heie lepublish, as containing much 
of the mfoimation on cultuie contained in the otlieis, while 
Majoi Coibett and Capt ICnke give valuable mfoimation in- 
specting the cost and the expense of conveyance to Calcutta, 
which will be immediately noticed 

Extracts from a Repot t on Hemp Cultivation , fc , in British Gurlnoal, by 
Captain H Huddleston, 14 th July, 1840 

2 There are two hinds of Ilemp, “ Bhang," indigenous to the Himalayas, 

■ — that called “Khui-Bhunga,” or Jungle Bhang, glowing auld throughout 

the whole of these Hills m all situations, and ntt lining a veiy considei able 

height during the season of the pcnodical lains, is of no use whatevei, for 
the very insignificant quantity of “ chunus ’ (the inspissated juice of the 

leaves obtained from the plant by rubbing between the hands) does not 
remunerate even the pooiest class for the rouble bestowed upon it, and as 

21 
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it does not yield a fibre that can be turned to any use, I need not of course 
make any furtliei remarks regarding it 

8 The leal Hemp, or cultivated kind, is grown chiefly on high lands, and 
principally on the northern faces of the mountains, in well piepared and 
abundantly manured soils close to vdlages, or in recently cleaied lands by 
burning the primeval forests, the soil of which, from the accumulated decom- 
posed vegetable mattei of years, is uch enough to ensure the superior growth 
of the plant and an abundant ciop without any maniue for one season No 
lirigation is evei lesoited to, and veiy little is produced undei an elevation 
of 3000 feet, the heat of the valleys being detrimental to its quality, and the 
plant appears to flounsh best at elevations of from between 4000 to 7000 
feet 

The middling district situated between the “ Pindur” to the north and the 
“ JSfyai” or “ Samee” nveis to the south, and centrically with regard to the 
province of Kumaon and Guihwal, may be tei med the chief Hemp-producing 
districts of Butish Gurhwal The fields nearest to villages, as being the 
easiest foi manuring, and the cultuiable wastes with a rich soil of accumu- 
lated rotten vegetation, or recently cleared foiest lands, being those m which 
the Hemp plant is alone cultivated to advantage with respect to its quahty 

4 The culture of “ Bhang” oi Hemp, as pi actised m this district, is as 
follows After the ground has been well cleared and piepared, the seed is 
sown, towards the end of May, or eai ly m June, at the rate of 20 oi 25 pathas, 
equal to about 26 or 33 seeis (from 52 lb to 661b avondupois) per beesee, 
which latter is the common denomination non used in Guiliwal, and very 
neai equal to an English acie Dui mg the eaily growth of the plant the 
ground is kept fiee from all weeds, and the young plants are thinned, leaving 
a few inches between each, and until the ci op has attained a good height, the 
giound is kept clean from all lank vegetation — after which it attains to the 
height of twelve and fourteen feet, and is cut in September and November 

5 Of this cultivated Bhang there are two kinds, the plant called Goolangci 
oi Goolbhcmga wluch pioduces seed (the female), and the one which only 
floweis, but has no seed , and this latter is called “ Phoolbhang” (the male), 
fiom which the best sort of Hemp is prepared, the plants being cut a month 
or six weeks earliei, and producing a strongei and supenor fibre to the other 
On the stalks being cut gieen, they are dued for several days in the sun, by 
being piled against the walls of the terraced fields until they become quite 
brown The plants have the seed exti acted by rubbing between the hands, 
which pioduces the “ Chun us,” and this is scraped off and made into lolls for 
sale The leaves also are pounded, fiom which “Ganjah” and “ Subzee” 
are manufactured in small quantities When the stalks aie sufficiently dry 
they are tied up into bundles, and steeped for fifteen or sixteen days (eight 
da) s, Swetenham) in tanks oi running sti earns, being kept under water by 
piessure — on being taken out they are beaten with wooden mallets, and dried 
again in the sun, w hen the fibre is stnpped off from the thickest end of the 
stalk, and after being again beaten, this fibie is made up into twists for sale 
and manufactured into sackcloth foi wear, bags, and lopes 

6 The total money return fi om the pi oduce of the cultivation of the Hemp 
plant would be considerable, if thei e were any demand foi exportation, though 
the aveiage return even now is amply i enumerating to the growei, and v ere 
it not from the well-known dislike which the Hill people have to extra labour, 
it would be more extensively cultivated than it is The limited cultivation 
at present, lion ever, supplies the wants of the population foi sackcloth, bags, 
and ropes, nearly the whole of which, in considerable quantities, is consumed 
in the district — the lower classes of the Guihwal population dressing tliem- 
sehes in the cloth manufactured from the Hemp, and this still encouiages 
the cultivation in a great measure The average return per beesee (or 
English acre) may be stated as follows — three seers (6 lb ) of churrus, \ alue 
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Rs 6 (oi twelve shillings) , foui maunds (01 320 lb ) of Hemp, value Rs S 
(sixteen shillings) , and about flinty to tlin ty-five seers (60 to 70 lb ) of seed, 
yielding about five seers (10 lb ) of oil, value R 1 (two shillings) Giving a 
total of Rs 15 per beesee 

7 The seed sells genei ally at 20 pathas per i upee, oi fi om twenty-seven 
to tlmty seers (as this wooden measuie vanes m different places), and the 
seed being light, I have found that the average weight of each patha is about 
one seer and five clnttacks The Hemp sells at 2 l upees a maund amongst 
themselves, and the Dooms (or lowest class of the agricultural community) 
are the chief cultivators of the plant 

8 When Dr Rutherford held a contract for the supply of Hemp to the 
Honorable Company, and also made extensive purchases of it with other 
staple articles of pioduce of the Hills on his own account, the cultivation of 
Hemp was very considerable indeed m this district, and in case of any 
demand being again cieated, immense tiacts would no doubt be sown with it, 
piovided the same plan of advances to cultivators were adopted 

9 The plan adopted by Dr Rutheifoid appears to have been thus ad- 
vances through his agents to the landed proprietois and mdividu il cultivators 
were made during the early part of the 3 ear, stipulating foi the Hemp being 
delivered at their own doors at 4 rupees a maund, and the carriage during 
the cold season to the maits of Kotedwarra in Gurliwal, and Clnlkeea in 
Kumaon at the foot of the Hills (where Goomashtas or agents were ready 
to receive the Hemp), being defrayed extra — which did not, I imagine, on an 
average exceed a lupee a maund — so that the raw material was and is capable 
of being delivered at those maits for 5 1 upees a maund, and as only a few 
miles further of land carriage would be required to ship the Hemp into boats 
on the Ganges oi Ram Gunga foi tiansit to Calcutta, this would not, I should 
think, double the cost of it 


Hemp Cultivation in Ncpaul bp H B Hodgson, Esq 

Mr Hodgson states, that the cultivation is peculiar to the Hoi them 
distucts of Nepaul, but only, as he suspects, because the tribes inhabiting 
them are less scrupulous than the people of the gieat valle) r , and othei 
Central and Southern tracts , foi , at least in the valley, the plant lloui islies 
greatly, if propeily tended, as Mr Hodgson has pioved 111 his own gaiden, 
and the spnng crops of the valley are almost choked with spontaneous giowth. 
of Hemp, which, howevei, being uncultivated, is stunted and vntueless The 
Northern distucts (popularly called Cachar) aie neveitheless the prime seats 
of culture, and theie alone is the plant manufactuied into lope or cloth, 
though the edible extracts are sometimes piepared neaiei to and aiouud 
Katmandhoo 

The season of sowing Bhang seed m Nepaul is fiom Chyett to Bysack 
(March to April) 

Damp soils, comprising black earth, are fittest foi this crop Befoie 
ploughing the field, sufficient manure is to be spi inkled ovei it, then com- 
pleting the work of the plough, the seeds are to be sprinkled, and having 
broken the clods into dust, the field is to be made even 

At seven or eight days after sowing the seeds the plants come up, but 
their rapidity of growth and then size and strength depend on the abun- 
dance of the rains or artificial watering If the plants be veiy thick, they 
must be thinned, so as to stand three inches distance fiorn each othei 
They flower and fruit in Sawun (July) , and at the beginning of Bhadoon 
(August) are in their full giowth, but while yet succulent and m flower, 
they are to be cut, with exception of some seed plants, which aie not to be 
reaped till October It is the bark of the young but full-giown or Sawun 
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plants, which is soft, that is ii'cd for making Bhangcla That of the old or 
October plants is haul and not suitable foi m.imifictuie 
Aftei the plants lime been cut off at the ground, they must be placed in 
the sun for eight or ten diys, or until the) be dned bufiluentl) The) must 
then be steeped in water lor three da)*-, and on the fourth da) the plants 
must be taken out of the water and peeled The peeling-* arc to be washed 
and put in the sun , and when quite dned, the) are re id) for m imputation 
The) arc then to be torn into thin threads with the n ills of the hands, next 
twisted with a spinning-wheel (Tikuli), and a, hen the threads arc thus pre- 
paicd, they are to be boiled with ashes of wood and water m a pot, for lour 
houis, and to be washed again for the puipo'c of whitening This is the 
way of preparing Bhangcla thread, out of which blankets arc woien 

One matin (hall a huclin seer) of seed is sufficient foi aropimoflnnd 
(one fifth ofBadshahi bigah), which produces ten or twehe loads of bhang 
llemp grows equally well on slopes or flats, and near the tops ns well ns on 
the sides of the mountains, if not too low But a moist rich soil is indispen- 
sable The plant attains to a height of eight to ten feet, and should be cut 
when the flower is falling and the seed forming 


Befoic proceeding to consider tlie prospect of obtaining 
merchantable Hemp fiom the heights of the Ilimnl.ij as, tie 
may notice what is practicable m legaid to 

Hemp Cult me in the Plains of India Though the pro- 
duction of Hemp in the Himalayas, and m the low lands at 
then foot, is chiefly contemplated, that of its cultuie in the 
plains may also he mentioned This was attempted by JDi 
Hoxbuigh, and though piobably in the least f.norablc situation 
in India, yet with some success, as lie obsenes 

"In many parts of Bengal, paiticulaily where the land is 
so low as to lemain humid thiough the diy season, Hemp 
tluives luxuiiantly dui mg the cold season, at Soonamooky 
it did well on a sandy soil, manured with dung fiom stables 
Prolonged immeision much monies the quality of the Hemp, 
the rainy season is thciefoie piefeiable foi the cultivation and 
maceiation of the plant, and we must content ouiselves with 
one ci op in the yeai, foi it is a iciy false, though pievailing 
notion, that the feitile fields of Asia pioduce at least two ciops 
annually The burning heats of Asia, while they last, are 
as unfavorable for vegetation as the fiosts of w intei aie in 
Euiope ” And in "Wisset it is stated 

“ A native, who had an oppoitumty of observing the mode of 
cultivating and piepaung the Hemp laised by Mi Douglas, at 
JR-isheia, has offeied to the Board of Tiade to conti act with 
them foi supplying a very considerable quantity, I believe 500 
maunds (about 17 tons), of piopeily diessed Hemp next 
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season, at the rate of ten sicca lupees pci maund (tins is equal 
to 300 sicca rupees, 01 , at 2s Gd .£35 per ton, and at 2s. 

£30 per ton) ” 

The next irapoitant notice which nc hate lcspecting the 
culture of Hemp m the plains of India, is fiom Mi Dcueef, 
alieady mentioned at p 171, &c , and of and fiom whom we 
hate the following communication 

Sample of Ilemp grown and manufactured m Bengal, after the mannei 
pursued in Belgium w ]?ieseiited b) Mi II Woollaston, on behalf of Mi G 
Deneef, Belgian fanner 

Calcutta, Oe 8, 7G30, 18-10 

Monsieur Spry, Secretaire de la Socicte d’Agriculture et d’llorticulturc 

du Bengale, 

J’ai l’honneur de ions enrojer par l’cntrcmi«c de Monsieur TVoollaston, 
memhre de xotre Societc, un eclnntillon de eliamie, qui me scmblc 
mcritei beaucoup d’attention, ll me parait au«i a\anta«rcu\ epic le chain re 
de Russie et de M imlle qui sc a endent a Londrcs £22 t £27 le tonneau La 
nnnufictuic en est ties simple et n’exigc aucun liistiumcnt, clleesl f.ute en 
Belgique par dcs neillaids ct des enfmts Auctin oinnge no ‘•am ail etic 
plus com enable pour les bias imetifs des finnllcs pau\ res dc cette contue, 
ll n’est nullement fatigant et se fait par n=sis , dc plus, cinque In re de 
chamie, procure an teilleui 3 lb de linticic a brfiler 

La preparation du sol no demandc pas de grands soms ni pai consequent 
de grandes depenscs , s v a cgetation est superbe, la plnnte n’occupo 1c sol quo 
pendant 80 jours (du commencement dc Juin, 'i la fin d’Aoiit) J’cn ai a peu 
pres 4 beegas, qui me donneront cm iron 1000 lb dc fibres, quo jc prepare 
en ce moment, et quo je me pioposc d’envoyer le plutdt possible, pout 
eclnntillon, a la Societe cxpcrimcnlale du Lin a Londrcs, ct ipr£s en a\oir 
reiju une reponse, conccrnant sa nleur rcelle, je m’empresser u dc aous 
envojer un rapport exact sui la mode de sa culture 

II serait etonnant que l’Lide, qui a tant de mojens en terrain ct en 
liommes, ne pourrait pas concouur avee la Bussic, qui est obligee de payer 
£2 0 0 par tonneau pour frais d’cxpoi tation au gom ernement Russe memo, 
et Gs per tonneau au passage du Sond, et ne pourrait reclamer sa pait, des 
millions d’especes, que la mere patric est obligee de payer anmicllcmcnt a la 
Russie sa puissante male 

J’ai I’honneur dc aous saluer avec la plus parfaitc consideration, 

Votie tres dcaouG senitcur, 

G DnMmr, Belgian Farmer 

The Hemp produced by so little labotu and caie, and which 
only occupied the giound foi eighty days from the beginning 
of June to the end of August, accouling to Mi Deneef) 
was pronounced good by flic membeis of the Flax and Hemp 
Committee, by Mr Fergusson, as " uncommonly stiong, and if 
it can be pioduced cheaply and abundantly, it is likely to be a 
most important aiticle” Mi Hodgltinson, who doubted of its 
being the tiue Hemp though without sufficient giounds 
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pionounced “the aiticlc as supeuor, be it wlmt it may, and 
dcseiving of the fust attention ” 

With lcspcct to the intei change of seed, or to the kind 
'ttlnch is most dcsnablc, wc ha\c the following fact, though it is 
piobablc that some of the Ilimalajan seed would answer 
equally w r ell 

“A few fiesli stalks of Hemp raised fiom Russian seed 
iccened last ycai fiom D> Rojlc, and concsponding speci- 
mens of the indigenous Hemp plant of Bengal Pi evented by 
Mi Denccf The supeiiouH of the foimei in tcxtinc was 
vciy appaicnt ” 

In tieatmg of both Fla\ and Sunn, mention was made of 
Mr Sconce’s e\pcnments with both of these plants at 
Chittagong, in the jeai 1813 lie at the same time grew 
some Hemp fiom countiy seed (r/anza) sown in Koicmbci 
Of the fibie, the Ilemp and Flax Committee lcpoitcd The 
Fibic is e\ceedmgly stiong and clean, but the admixture of Tow 
spoils the appeaiancc and dctciioialcs the quality, while of the 
diessed Hemp it was said, that some of the fibics weic stiong, 
otlieis weak, and as onli paitially heckled These defects, 
being those of management, might easily be lemcdied 

From the fai Southern wc proceed to the FToitli-TVestern 
piovinces , lieie the late Mi Bell, of Agia, on hearing of the 
above expenments m Bengal, wntes, that there "can be no 
difficulty in the cultnation of the bhang 01 ganja , which is 
now sown only foi the intoxicating drug the natncs obtain 
from it, but the vigour the plant shows, and the height it 
leaches when thus sown, much scattered to admit of its tin ow- 
ing out its blanches, satisfied me that, sown moic densely, 
it would at least run the height of Sunn, and this I suppose 
sufficient foi the desned length of fibie in the Ilemp ” 

Tkeie is no doubt that the Ilemp plant will glow to a gieat 
height even m the plains of India The Author received a 
lettei fiom lus fuend, Capt , now Sn Pioby Cautley, dated from 
Saliaiunpoie (10th Aug , 1840), stating that the Ilemp was in 
cultivation m the Botanic Gaiden, and looking as fine as any 
that he had evei seen, neaily twelve feet high, with a natuial 
healthy look of dark gieen Di Falconei, howevei, afteiwaids 
lepoited that the Hemp fibie did not letam the stiength oi 
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flexibility wlucb cbaiactense it m the Himalayas But tlie 
Autlioi lias been mfoimed that tliey are able to use some of 
tlie Hemp gi owing spontaneously along the upper pait of the 
Himalayan base, foi the geneial pm poses of coidage. The 
Hemp glowing m the Goiuckpoie distuct at the foot of the 
Hills, is considered of good quality, and some is being sent to 
this countiy on puipose to have its piopeities tested It is 
piobable that Mi Williams might succeed m the cultivation 
of Hemp m the soil and climate of Jubbulpoie 

Quality and Cost of Himalayan Hemp Ei om the account 
which has been given above, by local officeis, of the cultivation, 
and the othei testimony which we have lespectmg the plant, 
theie is no doubt that the Ganja of the Himalayas is the tiue 
Hemp plant of Euiope (the Cannabis sativa of botanists) As 
the plant has ceased to be as extensively cultivated as foimeily 
chiefly fiom the want of any external demand, theie would 
seem to be no difficulty m again inci easing the cultuie, and to 
a still gieatei extent, if this lequisite foi all cultuie was again 
restored The only questions which lemain to be deteimmed 
are the quality of the Hemp and the cost at which it could be 
conveyed to Indian poits, wlieie, if not requited for expoit to 
Euiope, it could be beneficially employed foi naval and othei 
pui poses This would be piefeiable to then continuing, as m 
some places is still the case, to impoit Hemp and Tow fiom 
Euiope, when India pioduces at least as good, if not a supenoi 
aiticle, and at a cheapei late Tins is evident fiom the follow- 
ing abstiact of the mfoimation on the subject 

“ In the Himalayas the Hemp glows wild, and is, inoi eover, carefully culti- 
vated, both on account of its exhilarating secietions, and its strong and 
flexible fibre With the properties of this the Hillmen aie well acquainted, 
as they make with it both twine and rope, and a coai se cloth ( bhang ela ) 
with which they clothe themselves, as well as make sacks and bags Their 
hempen wrappeis they weai much as a Highlandei does his plaid, fixing it 
in fiont with a wooden skewer, instead of a brooch A tiavellei in the 
Himalayas, some years since, descnbed the natives as applying Ilemp 
1 extensively to pui poses of a domestic natuie, such as hanging then super- 
numerary female children, administeung lope’s-end to their wives, penning 
up cattle, and making a soit of netted, or knitted, or knotted shoes, to 
which a sole of untanned leathei is sometimes, but by no means geneiallj, 
affixed ’ 

“The cultuie seems to be very well understood in most parts, though the 
best methods are not always practised either of planting, 01 of picking, or of 
preparing their Hemp All along the Himalayas — that is in NTepaul, in 
Kemaon, m Guihwal, and up to the newly acquned lulls of the Punjab, at 
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elevations of from 3000 and 4000 to 7000 feet — Hemp is cultivated by the 
Hillmen thongli chiefly for their own use, the plants growing to eight or 
ten some say twelve or fourteen, feet in height The} sow about the 
month of May, carefully prepare, and usually manure the ground, weed and 
thin the plants to within three or four inches, and cut the male plants, 
' phoolbhanga, which flowers, but lias no seed,’ a month or six weeks before 
the female plant, goolanga, or goolbhanga, which has seed,’ the latter 
being harvested about the end of September The stems, when cut down, 
are dried in the sun, and then steeped m water for three or more days 
Beaten with wooden mallets, the fibre is then stripped off, and again beaten 
In some places it is said to be boiled avith avood ashes — that is, potash, — and 
sometimes bleached before being spun into thread The stalks are made 
into torches The culture is described to be the most profitable of any, as 
the churrus and gairja, different forms of bhang, are said of themsehes to 
pay the expenses of culture The Hemp they sell among themseh es for Bs 2 
a maund — that is, 4s for about 82 lb The seed is eaen roasted and eaten, 
or expressed for its oil, and the oilcake given to their cattle The culture 
is not much extended for it is more laborious than the} like, and there is 
said to be a prejudice among the Brahmins and Bajpoots against the culti- 
vation of this plant which is therefore confined to the Doom class But 
there is no doubt that the culture could be immensel} extended if the in- 
ducements of price were greater ” 

There being no doubt of this being the genuine Hemp plant, the next 
point to ascertain is the quality of the fibre wmch the Hillmen produce with 
their own unaided efforts On this point the information is most satis- 
factory Mr Hodgkinson a Calcutta merchant, who was well acquainted 
with this staple, and had personal knowledge of the produce on the Con- 
tinent, pronounced some Hemp sent from the Devra Doon to be “equal m 
colour, cleanness length, and strength to the best Russian ” 

Air Deneef, a Belgian farmer, sent to India by the Flax Experiment Com- 
pany. said “ Ces echantillons sont de vrai Cannabis sativa, pared a celui du 
nord de 1 Europe J'ai etc enchantc de voir une si cliarmante vegetation de 
cette plante produite dans l’lnde , mais cet article n’est pas prepare cotnme 
on le desire dans les marches Anglais, d’abord chanvre mile et chanvre 
femelle ont cte coupes ensemble, et ensuite dresses dans l’etat humide d’apres 
la methode des Indiens S’d etait dresse a la maniere des Europeens du 
nord, qui consiste a tirer le chanvre male, cinq semaines ax ant celui qui 
produit la semence, a ne rouir que bien peu chaque genre separement, la 
chanvre male ne pouvant pas sejourner dans l’eau aussi longtemps que 
l’autre ensuite h ne le dresser que quand il est bien sec et lorsque les 
fibres se separent aiscment , d formerat une belle matiere premiere pour les 
cordages sohdes Au contraire, dresse et nnce dans feau il perd’une cer- 
tarne graisse qui lui est naturelle, et qui est cause que la poix shmbibe plus 
faedement avec lui, ce qui le rend fort contre la pluie et la chaleur, et fait 
en meme temps benefice du manufactuner, qui salt si bien distmguer la 
difference de la preparation ” 1 (‘Journ Agric Soc of India,’ i, p 46) 

Some specimens of Hemp from the Himalayas recently tried in this 
country have been found to bear a greater weight and strain than the best 
Petershurgh Hemp Some of it is also very fine and soft, more like Flax 
than Hemp 

There is little doubt, therefore, of the good quality of this Hemp, even 
without any improvement from European insL uction It is a not less im- 
portant point to ascertain the price at which it could be brought to this 

1 In preparing Hemp for the European market, care should be taken not to twist 
or tie the ends together, but having laid the fibres parallel to each other, simply to tie 
them together near the thicker end, so as to form heads, as seen in Petersburgh Hemp 
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country In the ‘‘Journal of the Agn- Horticultural Society of India, 
(vol i, p 45), may be observ ed a memorandum by the late Lord Auckland, 
when Governor- General of India, m which it is stated 


Prime cost of Hemp at Devra, Rs 54 per ton £5 8 0 

Carnage to Calcutta (about 1000 miles), Rs 24 per ton 2 8 0 

Total cost and charges of Hemp at Calcutta £7 16 0 

Prime cost of Hemp seed at Deyra, Rs 36 per ton 3 12 0 

Carnage to Calcutta, Rs 24 per ton 2 8 0 


£6 0 0 

Though the above are deduced from the rates at which the natives sell 
Hemp and Hemp seed among themselves, large quantities could not be 
obtained at the above prices, for the natives would not extend their crop, or 
take much trouble m pieparing it for market, unless some greater induce 
ments were held out to them Others, therefore, have calculated that the 
price of the Hemp might be doubled to the natives, and that one rupee more 
should be given tor their bnngmg it down to the foot of the lulls, whence it 
could be readily conveyed to the Ganges, either from Kennon or Gurhwnl, 
or from Sirmorc to the Jumna, and from the Kangra Hills to the Sutlej 
Therefore Capt Kirke calculated the cost of 500 maunds of Hemp from 
Deyi a Doon, a valley within the Himalayas, to be about Rs 2500, carnage 
on bullocks to the Ganges (but carts have been much introduced since 
then),Rs 125, nGOOmaund boat from Sookertal, Rs 130, together Rs 2755, 
this, with the addition of ten per cent for contingencies, making the total cost 
to Calcutta, Rs 3030 for 500 maunds of Hemp, or for something more than 
seventeen tons, or about £17 14s a ton m Calcutta 

Capt Kirke’s memorandum further states that 22) feet of the fine sail- 
cloth which he forwarded could be bought for 91 annas, 22) feet of the 
coarse sackcloth for six annas , 20 seers of the rough Hemp for one rupee , 
and 29 seers of the Hemp seed for one rupee 
Major Corbett gives three calculations of the cost of Hemp from the dis- 
trict of Kemaon to Calcutta, all expenses included 

From Kotedwarra, 37 tons, £661 — £17 17 per ton 
„ Clnlheea 13 15 „ 

„ Sunea 13 4 „ 

He also sent some Hemp cloth or canvas made m the Hills, which was 
7£ yards long, and 22| inches wide, of which the price was one rupee 

The above facts being sufficiently favorable, both respecting 
the quality and the cost of the Himalayan Hemp, and the 
Author having been mfoimed by good piactical judges that the 
best plan to make the peculiar qualities of any of these Indian 
fibres known to manufactuieis heie would be to have a few 
tons of each sent into the market foi two oi three yeais, he 
was induced to recommend that this should be done with the 
Himalayan Hemp 

“As it is quite practicable to give an impulse to the giowth 
of Hemp in the Himalayas, and as the price is so moderate and 
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the quality so good, I believe it might be established as a 
legulai aitiele of export fiom India, 01 , at all events, of con- 
sumption in the dockyaids of that countiy I would theiefoie 
suggest that the local officeis of the distnets of Kemaon, 
Deyra Doon, Snmoie, and Kote Kangra (moie propeily ICooloo), 
should be authonsed to pui chase ceitam quantities of the Hemp 
(say fiom 5 to 10 tons), and send it down to Calcutta, for 
tiansmission to and sale in the maikets of this countiy, taking 
caie that while they give sufficient encouragement to the culti- 
vatois, they do not so fai mciease the cost, either by raising 
the pnce or by enhancing the expense, as to inteifeie with its 
subsequent piofitable sale by mei chants It is probable that 
the Himalayan Hemp would sell here for £35 a ton ” 

The Authoi has lately received a letter fiom Di J ameson, dated 
6th Nov ,1854, lefening to this fibie, and also to the older which 
had been sent by the Couit of Dnectois to India for the pui- 
chase of some of this Himalayan Hemp, m order to make it 
known m the maikets heic He states that the Civil Authorities 
had “issued oideis to purchase ten tons of the Hemp grown in 
Gruihwal and Kemaon, which they were piocuimg at the late 
of from Es 4 to Es 6 per maund, oi .€10 IGs to £16 4s per 
ton Carnage to Calcutta will cost about £5, and to England, 
with otliei incidental charges, say £10 per ton 1 moie, which 
will bung the aitiele up to £25 16s to £31 4s. Of couise, 
when it is expoited on a laiger scale the pace of carnage will 
be gieatly decreased ” “This countiy possesses immense ad- 
vantage m abundance of land, See., and the Calcutta and 
Bombay merchants could always hare then Hemp to ship in 
December ” With legaid to the quality of the Hemp he 
obseives “Moieover, the Hemp grown m oui mountains and 
in theDoons (valleys) is fai supeaoi m strength to theEussian 
samples of Eussian Hemp which have been sent by the Couit 
of Directois On showing these to the Puhaiee (Hill) gioweis of 
Hemp, they declared that weie they to produce such an mfenoi 
article it would scarcely find a sale ” The specimens weie 
obtained fiom one of the most respectable houses m London, and 
bought for their own use They weie sent foi the puipose of 
showing how the Hemp of commerce comes into market, instead 
of bemg twisted, tied, or platted, as is much of the fibie fiom 

1 Mr Henley ( v p 86) estimates all such charges at £7 a ton 
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India But if the Himalayan Hemp geneially lesembles that 
■winch has been icferied to as fiom Kangia, no Russian Hemp 
will come neai it m point of stiength 

The essentially good qualities of the Hemp giown in the 
Himalajas, consisting in the stiength, divisibility, fineness, 
and softness of the fibres of much of what is grown theic, will 
make it, when known, vciy desnablefor many pmposcs That 
grown at the lowci elevations is also possessed of considerable 
stiength, as pioved fiom the experiments made on a 2-incli 
lope m the Mastei-Attendaut’s office at Calcutta Thcicsults 
given in the accompanj'ing table (p 332) aie a poition of an 
extensive series of experiments, undci taken in thejeai 1810, 
in compliance with the oideis of the Maiine Boaid, dated 7th 
Octobci, 1839. 

The samples of Deyia and Anacan Hemp were foi warded 
foi experiment fiom the Agn-IIoiticultural Societ}, and weie 
laid up m a 2-mch lope, m Novcmbci 1811, but the expen- 
ments weie mteiiupted bv the death of the Mast ei -Attendant 
and these samples weie not submitted foi tual till the 18th of 
December, 184-1, so that the lope was llnecjcais old At 
the same time, the small samples o{ jet ce (v p 301) weie 
tiled 

It will be seen from the abstiact, that amongst the thirteen 
samples of the 2-incli rope, the Deyiah Hemp stands the fifth 
m strength and the twelfth in elasticity ( f Jouin Agn-IIoitic 
Soc/ in, p 227) Furthci details aie given m othei tables, 
at pp 224-25 of the Journal 

But Hemp of fai gi eater stiength is pioduccd in these, 
which aie piobably the native hills of the plant Mi Williams, 
of Jubbulpoie, gave to the Author, m the yeai 1853, a sample 
of Hemp, which he stated had been foi w aided to lnm by 
D F Macleod, Esq, as the produce of Koto Kangia, in the 
Sikh Himalayas This the Autlioi has, m his Lectuie and 
Experiments, as well as in communications with vanous indi- 
viduals, called Kote Kangia Hemp It is the fibie which 
is mentioned (at p 133) as not bieakmg with a w'eight of 
4001b, when China-giass fiom Assam lnoke with 3201b, 
and Peteisbuigh Hemp with only 1601b It has, moieovei, 
appealed to all the piactical men who have since then examined 
it, as the strongest fibre with which they weie acquainted 
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Dr Jameson, m the above letter, observes, with regaid to the 
so-called Kote Kangra Hemp, that be himself bad brought it to 
Mr MacleocPs notice, and that it was not produced m the 
Kangra district, but m Kooloo and Laboul, which aie a little 
farthei m the intei lor 

Befoie concluding, we have to detail the method of culti- 
vating and pieparing Hemp in Europe, m oidei to contrast 
them with the practice of the East, and for the information of 
those who may wish to cultivate it m this country We are 
indebted for the directions to some of the most approved 
writeis on the subject, and have contrasted them with those of 
Mi Rowlandson in his papei in vol x of the ‘Jouin of the 
Royal Agricultural Society 5 

CULTURE ANB PREPARATION OE HEMP IN EUROPE 

Hemp being one of the few plants cultivated m Europe, 
which has the male and female flowers m diffeient plants, 
atfoids some anomalies in its cultuie, especially that of having 
two harvests m the same ciop In some older woiks the male 
is frequently named the female plant, and vice versa 

Soil — The soil in which Hemp thrives, is a deep, rich, moist soil, five or 
sis inches deep , besides the alluvial, where sand and clay are intimately 
mixed, and having the above characteristics , also the friable loams, which 
contain much vegetable matter All should contain a fair portion of sand, 
as this keeps the soil open and light for the roots to spread m Hemp 
thrives well m Holland and Lincolnshire Stiff, cold clays are unsuitable, 
foi even if the plant should grow well, it is not easy to pull it, “ for when 
stiong clay becomes satuiated with rain, the soil runs together, and on dry- 
ing sets as haid as a pavement” If the soil be over-rich, the plant grows 
too luxuriantly, and produces a coarse but strong fibre But Hemp is 
sometimes sown in such soils to meliorate them for the ceieals, which would 
otheiwise run too much to stiaw But as many soils ai e too poor, they 
requite to be raised to a suitable state by the addition of manure, and with 
this, it is said that Hemp may be grown in the same soil for many years 
When a fine quality of fibre is required, of course, only the most suitable 
soil should be selected, or that in which the growth of the plant is neither 
excessive noi stunted In Italy, Hemp is sown in their best lands, which are 
rich and strong loams, and made fine and friable In Bomagm, where the 
best Hemp is produced, they say it may be grown anywhere with manure 
In the Himalayas, the Authoi has seen the Hemp gi owing most luxuriantly 
m the neighbourhood of bullock-sheds, and producing fibre of great strength 
In India, spots near the habitations of natives are the best adapted for the 
grow tli of Ilemp , but in these they genei ally grow Tobacco At feoonamoohy 
it grew luxunantly in sand, which was manured with stable-dung Hence, 
Hemp grown in the plains will be deaiei than the other fibres 

Cultui e and Mania e — But the richness of the soil, and the quantity of ma- 
nuie required, must \ ary , not only according to the nature of the soil and its re- 
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qturementSj but also to the warmth of the soil and the nature of the climate 
Warm, moist ones require less than cold, whether dry or moist climates 
In England, Mr Rowlandson says, the genet ality of soil will require a dress- 
ing of ten tons of well-rotted farm-yard dung per acre, ploughed and har- 
rowed in early in April. He quotes an extensive grower, who says twenty- 
five tons of well-iotted, mixed stable and feeding-shed manure, should be 
applied per acre The land should, of course, be m the first instance well 
ploughed and properly drained , also, well harrowed and rolled, to get the 
top-soil into good tilth , and weeds, as horse-mmt, or twitch, destroyed 
The manure must be carefully and evenly spread, and the plough follow 
close to the spreader 

Seed — Of seed, that from Holland is the most esteemed, ripens soon, 
yields abundant crops, and of a fine quality , but well-grown English seed 
is also of good quality Indian seed, from external appearance, appears fine , 
but may not be so well suited in the first crop for fibre , but the Himalayan 
seed, both from its appearance and the nature of its produce, is probably 
inferior to none, and perhaps only requires interchanging with different 
districts The seed should be of a bright, grey colour, and plump , and 
must not have undergone heating m any way, and therefore the taste, when 
bitten, should be sweet, and not bitter or acrid 

The quantity of seed may vary from two to two and a half, others say to 
three bushels an acre The last, if a fine fibre is required for w eaving into 
cloth But the larger quantity cannot be sown on very rich soils The 
thicker it is on suitable land, the finer it will grow The fresh-ploughed 
land should be sown a ery evenly, care being taken to scare away birds 
The best time for sowing, m England, is from the 1st to the loth of May 
but it is sown even m June, as trosts are apt to lmjuie the young plant, 
but late sown plants are apt to grow thm and weak 

After-culture — Hemp seed is sown both broadcast and m drills When 
grown on account chiefly, of the seed, it is sown thm Sinclair says, by 
sowing Hemp in drills, a coarser and stronger bark or fibre, fit for cordage, 
•will be produced, and a less quantity of seed is required than by sowing it 
broadcast This latter mode is to be preferred, when Hemp is wanted for 
textile purposes The stems rise slender and fine, according to their prox- 
imity , but they require to be weeded or hoed out to withm a foot ot each 
other, and may require a second hoeing, to destroy weeds , hut m general 
the Hemp will, itself smother all weeds, except m the spaces between drills 
During its season of rapid growth, the plant necessarily requires moisture, 
and therefore, in some countries, irrigation is practised 

Pulling — As already obsen ed, Hemp has usually two harvests , but when 
grown on account of the fibre onlj , it may be pulled when m flower, and 
no distinction made between the male and female plants But as it is usually 
desirable to get both tbe seed and the fibre of both plants, the male plants, 
or white Hemp, are pulled as soon as they bai e shed their pollen, usually 
about thirteen weeks after they have been sown, They may then be 
easily recognised by their leaves becoming yellow, and the stem of a whitish 
colour, ancT the flowers faded Each plant is pulled up singly by the root, 
care being taken not to break or cramp the stem in the hand The upeness 
of the female plant is known not only by many of the same signs as those of 
the male, but also by the seeds beginning to turn of a grey colour, being firm 
inside, and some of the capsules to open This is generally about Michael- 
m°s m England 'When the seed has become perfectly ripe, the bark is apt 
to become woody and coarse, and to separate with difficulty But the seed 
which is required for sowing, ought to be taken fiom plants allowed enough 
of room to spread and then to fully ripen their seed 

Drying — When the plants are pulled, it is recommended to hold the root 
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end upppermost, and with a wooden sword dress off the flowers and leaves, 
as they assist in manuring the land They are then bound in small bundles 
with bands at each end, of such a size that you can grasp with both hands, 
or sometimes into bundles of twelve handfuls each, and arranged along the 
borders of the field If not done before, with a fork knock and shake off 
the soil from the roots, and scrape off the undergrowth of leaa es It is 
then set up like wheat m shocks, for a week or so The stalks which 
form each handful should be as neaily as possible of an equal length, and 
the roots in particulai should be placed as even as possible If the crop is 
kept till spring, it is tied m laiger bundles, and stacked and thatched 

Gathering Seed — When the female Hemp is gathered, it is allowed to 
stand eight or ten days m the air, to allow the seed to dry and ripen , the 
tops being covered with undergrowth, to keep off the birds After which, 
they cut off the heads, or gently beat out or thrash them to get out the 
seed, on a cloth Care must be taken m conveying the bundles of seeded 
stems, as by passmg a rope round the bundles and under the heads, and 
dragging the lope over the shoulder The seed which remains after this 
opeiation, is got out by combing the heads on the teeth of a npple , but the 
seed is inferior to that which first falls out, and is unfit for sowing The 
female plant is geneially stacked during the winter, and not steeped till the 
spring 

Drying — When the Hemp has been pulled, it ought, according to some 
authorities, to be dried m the sun for one or two days, but Du Hamel 
observes, that it is a mattei of doubt whether the plant should be dried before 
it is steeped , so hlills, in his 4 Husbandry,’ like the natives of India with 
their Sunn (v p 274), thinks that this diymg appears needless trouble 
So Marcandier directs, that when the Hemp is perfectly ripe, it must be put 
into the watei as soon as it is pulled out of the ground , and Sinclair says, 
that Hemp should be watei ed as soon as possible In this state, it is said to 
lequire only four days, but, when it has been dned, eight days of steeping 
The time must, moreover, depend a good deal on the tempeiatuie of the 
water 

Sleeping — The steeping of Hemp, called Water-retting , is a very important 
part ot its prepai ation, and is to be distinguished from another method, which 
is called Dew-retting The steeping places are often only ditches, three or 
foui feet deep, a arymg in breadth and length, dug for the purpose on the 
maigins of rivers The bundles of Hemp are laid at the bottom of the water, 
and covered with stiaw, and sometimes with sods, and loaded with pieces of 
wood and laige stones to keep them down The object, as m the case of 
Flat, is by a slight degree of fermentation to enable the epidermis, or outer 
skin, to sepai ate readily fiom the baik, and this from the boon or reed 
Tins is readily ascei tamed, by taking out one of the steeped stems and 
holding it by the loot end, and drawing the thumb-nail up the stem to the 
top if the fibre slip up the stem, it is a proof that it has been sufficiently 
retted 

Du Hamel, having steeped Hemp m different sorts of water, observes, 
that the fibies steeped in putrid standing water were softer than those which 
had been steeped m running water But in water which does not run, the 
fibres contract a disagreeable colour they are, liowea er, notwithstanding this, 
easily bleached , it is desirable, however, to make a small sti earn of water 
pass through the steeping place 

Du Hamel, refernng to the common opinion, that Hemp intended for fine 
cloths should be retted moie than that foi coarse cloths, and that for making 
of ropes should be steeped least of all, observes, that though there may be 
some truth in this, it is in a am to hope greatly to improac, by this process, 
fibres which are naturally coarse A fine fibre cannot be obtained without 
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the concurrence of soil, of seasons, and of climate, the mode of sowing and 
of culture, and the degree of ripeness 

Drying after Watering — When thcllcmp is sufficiently retted, it is taken 
carefully out of the w atcr, and then carried to a field of aftermath or any 
other grass (hence called grassing') that is clean and free fiom cattle Here 
it is spread out very evenly, and will probably require to lie there for 
three weeks or more, in order to blench, and the fibre to become free , during 
which time it must be carefully turned oyer, yvith light long poles, cyery 
three or foui days Mr Itoyvlandson says it is sufficiently bleached when 
pink spots appear on the stem It is sometimes dried along a yy all, or on 
rocky ground, and sometimes artificially, in oyens and kilns When dry, 
the Hemp is tied up in bundles again, and carried to the barn or rick 

Peeling and Breaking — When the Hemp is sufficiently dried, the nc\t 
process is either to peel it, by t iking one stalk after the other, breaking the 
reed, and slipping off the bark The process is simple but tedious, and will 
give occupation to those yvlio are yyithout any But it comes off in ribbons, 
yvhich do not heckle so well as Hemp that has been broken, and they are apt 
to letain some of the thick parts next the root, hence the saying, that this 
mode is better for the seller than the buy er 

The term of breaking or braking Hemp, applies rather to the boon or 
reed than to the fibre, for this only bends under the hand of the dresser, and 
does not break The operation is performed cither by beating the Hemp, 
which is a laborious and tedious work, or by the break, which maybe moved 
either by hand or by a spring or treddle attached to the upper jaw of the 
break, or by fluted rollers, yy orked by’ horse-, yy ind-, or yvater-, and now 
sometimes by steam-power When Hemp lias undergone the process of 
breaking, it is ready, like Flax, for the process of scutching, m which 
scutching nulls are noyv used, ns in the case of Flax By' rubbing, beetling, 
and striking the Hemp with reiterated blows, the longitudinal fibres arc 
separated from one another, and in proportion to the greater or less degree 
of that separation the Hemp becomes more or less fine, clastic, and soft to 
the touch (Du Hamel ) 

Dew-rclting (p 199), Mr Royvlandson says (1 c,p 180) will produce 
the most xaluable yvlute Hemp The stems, after being pulled, are al- 
lowed to stand in the stooks for tyvo or three day s , they are then spread 
out on land where the grass is plentiful, and may require to be there for 
six weeks, and to be frequently turned The process yvill be completed 
when the pink spots appear, as betore noticed, yy Inch must be carefully looked 
for, when it will be leady to gather and tie up in bundles, to foirn stooks, m 
order to diy , the fibre yvill not sustain any damage befoic the pink spots 
appeal Snoio-7 etting is practised in Russia and Sw eden After the first 
fall, they spread the Hemp (yxliicli has been dried in the sun or otherwise) 
on the snow, and leave it there to be coy ei ed w ith other falls of snow , until 
spring, when it is usually’ found to be sufficiently letted (Wisset, p 194) 
In Livonia they steep their Hemp in a manner yy hich is a medium between 
still and running water, in a series of basins, one above the othei, but as 
has already been observed, the French, for whom this information was origi- 
nally obtained, do not avail themselves of it (v 1 c,p 204 ) 

In addition to the oidraaiy methods of preparation of 
Hemp, we may briefly lefei to otheis, most of which, howevei, 
have m lmpioted foims been already noticed undei the head 
of Flax. 

The Abbe Biulles recommended the use of soap in the pio- 
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pot turn of one pait to forty-eight of watei, at a tempeiatuie of 
about 200° F , and the water to he about foity times the u eight 
of the Hemp Du Hamel tiled boiling the Hemp stems m 
watei, but he did not find that the peeling uas facilitated 
Marcandiei lecommended a second watei ing, and also the use of 
a warm alkaline le} r (1 c , pp 243 and 245 ) 

But as we have seen the use of hot watei successfully 
applied to Flax; m lecent times, and soap has been used 
m seieial piocesses, and in a veiy ingenious mannei in one 
which we omitted to notice, that m m Inch a little acid is 
afterwards added, so that decomposition takes place, in conse- 
quence of the acid uniting with the alkaline base, when the oil 
which is set fiee assists in softening the fibie 

In the aiticle on Sunn we have alieady lefeued (p 276) 
to a peculiai method of diymg, to which the Livonians aie said 
to ascnbe the good oi had quality of then Hemp The stems 
aie first set up to chain, and then spiead out foi a day to (by , 
after which they aie made up m heaps, and coveicd ovei uitli 
stiaw, oi other similai mateual of any kind, to make them 
sweat When they have sweated enough, they aie laid again 
m small heaps, so that the an may diy them in the shade by 
blowing tlnougli them, after vhicli they aie ne\t effectually 
dried by fire, kiln, oi oien, and immediately put undei the 
bieakers whilst yet hot It is piobable that this method, when 
skilfully piactised, must pioduce some of the same effects m 
Hemp as in some othei vegetable substances Mi Flush aid 
observes, withiegard to the natives of India “The i eason why 
their tobacco falls so much to dust, is owing to its not being 
sweated enough When propeily sweated, as they manage it 
m Amenca, it becomes tough like a bladdei , and toughness 
and suppleness are the qualities wanted m Hemp ” (Wisset, 
p 223) 

Besides these, we have also the diy method of separating 
Hemp m some places, as lelated by Mi Dumo, who was the 
Butisli Consul at Memel, and who states that in the southern 
paits of Poland, steeping is not piactised at all, on the suppo- 
sition that the liaile is theieby weakened, and the coloni 
daikened Instead of steeping, they theie diy the stalks in 
the sun But the diessmg is moie labouous, and consequently 
moie expensive (Wisset, p 177 ) Mi Dickson, as m the case 

22 
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of Flax, lias succeeded admu.ibly m sepaiating Ilemp fibre by 
passing dried stems fiom Italy undci tlic lollcis of lus ma- 
clnne ( v p 221), and tlie Auflioi lias no doubt that the 
method may be successfully piactised with se\eiul (lines foi 
many pui poses 

Ci op and Pi ofit Mi Rowlandson saxs the best land for 
obtaining fibie of the stiongcst dcscnption is a fat loam, not 
too heavy with clay, and a poition of sand mtci mixed On such 
land, succeeding a ciop of beans, Ilemp will glow six or seven 
feet high, and bean-stalks m such make good manuie foi 
Hemp He adds ‘‘I lia\e known 9 quaitcis of beans per acre 
aftei Hemp, weighing 21 stone pei sack Hemp after beans 
wull pioduce 30 stone moie pei acre, of the strongest and 
heaviest fibie, than by an} otliei mode of culture, the weight of 
fibie m oidmaiy cultuie and cncnmstances will produce GO to 
70 stone per acie” A good ciop of Hemp aftei beans will 
pioduce 28 to 30 bushels of seed pei acie, m the oidinaij wav, 
20 to 22 bushels pci acie But only paiticulai circumstances 
or puces lendei Hemp a desnable cultuie in England, foi, 
m geneial, it cannot be considered a pioductive ciop though 
it may bung os pci stone, and good seed 5s pei bushel, as 
it lequnes much manuie, and “ Hemp land will glow other 
ci ops of equal oi supenor value at a less cost” But otliei 
countnes, such as paits of India and the Himalayas, which 
piefei any expoi table pioduct like Flax or Hemp, will be glad 
to cultivate both, if they get any reasonable encouiagement 
The co-opeiation of a purely manufacturing establishment 
might facilitate and give advantages to the production of Hemp, 
as to that of Flax 


IMPORTS, ETC , or HEMP TROM INDIA 

It is not impossible therefore that as India now supplies 
England with the cheapest of fibrous matenals. Jute, that the 
countiy will also be able to supply the stiongest and best, that 
is, Himalayan Hemp The gieatei distance which this has to 
tiavel, but chiefly by the Ganges Rivei, may be easily paid foi 
by its gi eater value We also believe that as Mr Heuecf 
succeeded in gi owing some good Hemp even m the plains 
of Bengal m the laray season, so otliei s will be able to do so 
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in other paits of India. The expenses of tiansit from distant 
paits will, no doubt, be diminished when laigei quantities aie 
opeiated upon and the anangements aie made by meicantile 
men All such tiansactions in the Hills would be facilitated 
if it w'eie found possible to make the load fiom the Kemaon 
Hills into the plains practicable foi light caits, as this has been 
done with the Sikh lulls to some extent, but these aie theie less 
precipitous That tlieie is uothiug chimencal in the expectation 
of gieatly mci eased quantities of fibie being impoited, men fiom 
so distant a countiy as India, is evident fiom what has ahead} 
taken place If this has been possible with the cheapei it 
cannot be impracticable with the bcttei Though the infor- 
mation is not veiy ceitam, we find fiom the published lepoits 
that Hemp was expoited fiom India to the following extent 


nr\ir impoiutd rnoM India, and soj d in i ngi and 
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In 1850-51, Imported into Bombat, of Gama (Ilcmp-licrb), 514 cwt from Concnn , 
and E\portcd to tbc United Kingdom 15,890 lb =Rs 5790 

How gieatly and rapidly the niciease of fibious matcnals has 
gone on within the last few r yeais fiom India is evident fiom the 
following table of the imports fiom Russia and the Bntisli 
temtoiies m India, fiom 1847 to 1851 , while m the year 1831, 
506,803 cwt were impoited fiom Russia, and only 9172 cw r t 
from the East Indies 

Quantities of Hemp Imported into the United Kingdom from — 

1817 1818 1819 1850 1851 

Russia 544,814 540,207 041,548 011,535 072,342 

Br Ter in East Indies 185,788 258,239 300,302 399,315 590,923 

As soon as Hemp is bi ought down m the spung, or in the com sc of the 
summer, it is selected and made up into bundles by sworn sclectois {bracho s), 
who are said to act with impaitiality and exactness, and tickets are affixed 
to every bundle as selected, &c 

Hemp at Peteisburgh is assOi ted into clean Hemp, oi fiists, outshot 
Hemp, or seconds , halt-cleaned Ilemp, or thirds , and Hemp Codilla Riga 
Hemp is distinguished as rein (or clean), outshot, and pass Hemp 

Particular care is taken to ship Hemp and Flax m fine, diy weather If 
either get wet, they are apt to heat, and to be totally spoiled For this 
leason every vessel taking in Hemp and Flax is furnished with mats to pie- 
vent tlieir getting damp 
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A bundle of clean Hemp weighs from 5G to G5 poods, ditto outsliot, 48 to 
55 poods, ditto half-clean, 40 to 55 ditto (1 pood=‘3G lb nioirdupois ) 
63 poods are about equal to an English ton , the fixed charges on -which 
in Petei sburgh amount to 45 roub 32 cop , also commission and stamps, 
and on impoit into London, about £10 5s 8(7, freight included, when the 
puce is £40 a ton (r M'Culloch, fiomMr Bornson on the Commerce of 
Petei sbuigh ) 

"With legard to puces, those of Ilcmp will of course xaiy at 
diffeient times, like those of all othci pioducts It is usually 
highest in the summei months, and lowest m September 
In Decemhei, 1833, Petei sbuigh clean Ilemp was 25? to 
265 , Riga Rem at 29s pci cwt 

In the yeai 1840, Italian Hemp was at 50? the cwt , Polish 
Rem, 485 , Peteisbuigh clean, 47s , clean foi cordage, 4Gs , 
Polish Pass Hemp, 4Gs , Peteisbuigh half-clean, 425 

In the yeai 1844, the puce of Peter&buigli Ilemp was 38? 
per cwt , or 1238 pei ton 

At the end of 1854, Peteisbuigh clean, CG0 10s to £63, 
outsliot, £59 to CGI , lialf-clean, £57 10? , Riga Rein, 1261 
to 1264, do outsliot, C58 to CG3 But we cannot do better 
than conclude with an extiact fiom the ‘Commeicial Ciicular* 
of the Messis Lindsay 

“ As regards Ilemp, the rates for tins article nd\ anced in the early months 
of the year, and obtained their highest point m March, when £75 per ton 
was paid for clean They then gradually fell to £5S to £G0 — about its pre 
sent value — it having become apparent that supplies to a much larger exteut 
than were anticipated would be recencd via Mcmcl, &.c Tlie future lange 
of prices will, of comsc, necessarily depend on the action of our Govern- 
ment as respects Prussian neutrality It, lion ei er, must not be lost sight of 
that the variety and extent of substitutes in the course of introduction will, 
under any circumstances, for some time to come dimmish the consumption of 
Russian Hemp ” 


Bread-bruit Tribe [A) tocai pecc) 

Though m geneial appeal ance no plants seem to diffei 
xnoie than the Mulbeuy and Biead-fruit trees fiom the Nettles, 
yet if we examine tlie actual fioweis of all these plants, we 
shall find that the resemblances aie mucli gieatei than tlie 
diffeiences Hence Jussieu united tliem togetliei into tlie 
natuial family of TJrticete, but as some aie distinguished by 
their milky juice, and fioweis aggregated into beads, these have 
been separated from the otheis under the name of Aitocarpeie 
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Among these we find the Biead-fi tut, Fig, and Mulheuy, geneia 
of extensive distubution, numeious in species, gi owing to a gicat 
size, and many of them of the gi eatest utility to mankind though 
lie have only to notice them tilth lefeience to their fibious 
piopeities These aie piobabty much moie impoitant than is 
geneiallv supposed , if tie look to them as souices of matenal 
foi papei -making, since the bnilc of some of the species is al- 
ready applied to this pin pose m some conntnes 

Thus the Biead-fi uit tice (Ai local pus vicisa), so famous foi 
afioidmg the chief aiticlc of food to the inhabitants of the 
South Sea Islands, and foi xx Inch an expedition was sent b}' 
George III, undei the celcbiatcd Bligli, to intioduce it into 
the West Indies, has baik which is also useful to the people 
fiom its fibious qualities foi being stnpped and then beaten 
and prepaied, it makes a kind of cloth, with which the South Sea 
Islandeis clothe themselves At Taiti, clothing made of it, and 
w oin chiefly by the common people, was moie common than 
that made with the Papei Mulbcriy, though liifeuoi to it in 
softness and whiteness. 

Some of the Indian species of Aitocarpus, as the Jah tice, 
Kantal , or A mlegi i folium, and the Dcphal 01 A Laloocha, and 
others, aie pi obably possessed of similai piopeities, they aie 
very abundant, glow' to a gi eat size, and aie ficqueully cut 
down on account of then wood 

There xvere sent to the Exhibition of 1851, bailc and built 
cloth, which may all be produced by species of Aitocaipus, as 
one of them is said to bo bailc of the 

Tiap tree, a species of Aitocaipus, which furnishes the 
Gutta used as budlime The fibie of the baik is used for 
fishing lines, coidage, and nets at Smgapoie 

Chmvat Km not, similar to the above, fiom Baram ltivei 
Glam tiee bailc, fiom Borneo, furnishes a papei -like bailc 
much used in caulking the seams of vessels 

Kumut or bailc cloth worn by the Kajans when mourning 
for the dead Rivei Baiam 

The Papei Mulbeuy, formeily Moius, now Bioussoncha 
papynfeia, is atiee of this family which has long been tamous 
foi its fibious bailc, as this is made into a kind of cloth as well 
as into papei It is a native of the isles of the Southern 
Ocean, as well as of China and of J apan In Taiti, 01 Otaheite, 
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and otlicr islands, they make cloth of its baik, and it is said 
that the finest and -whitest cloth and mantles worn by the 
pnncipal people at Otahcite and in the Sandwich Islands is 
made of the baik of this tiec, and this when dyed led takes a 
good colour It is called Kitili on the west coast of Celebes 
Some of the cloth made of its bail: was sent to the Exhibition 
of 1851 

The manufactuie of papei fiom this baik was long since 
accuiatelv described by Kacmpfci, as seen by him in Japan, 
wdieie they are said to cultivate this plant much as osieis aie 
cultivated in Euiope, the ■soung shoots being cut down in 
Eecembei, after the leaics have fallen These aie then cut 
into good long pieces, and aie boiled until the separation of 
the bailc displays the naked wood, fiom which it is then easily 
sepaiable with the aid of a longitudinal incision. 

In 01 dei to malce paper, the dned baik is soaked for a few 
liouis m watei, aftci which the outei cuticle and the internal 
gieeu layer aie sciaped off The stiongei and firmci pieces 
aie sepaiated fiom the youngest shoots, which aie of mfenoi 
quality The selected bark is boiled in a ley of wood-ashes till 
tliefibies can be sepaiated by a touch of the fingei The pulp 
so pioduced is then agitated m water till it lesembles tufts of 
tow If not sufficiently washed the paper will be coaise, but 
stiong , if too much boiled it will be weakei, but white It is 
then beaten on a table, with batons of haul wood, into a pulp 
Mucilage obtained fiom boiled lice, oi fiom a plant called o) cm, 
is added to the pulp These thiee aie stined with a clean iced 
till i educed into a homogeneous liquoi, and when of a due con- 
sistence aie leady foi conveision into sheets of papei This 
piocess is interesting, fiom its lesemblance to that adopted with 
the Nepal Papei plant, showing the piobable introduction of 
the ait fiom China 

Specimens of Papei Mulberiy cloth, oi latliei papei used 
foi the puiposes of cloth, and made fiom the baik of the Papei 
Mulbeny, as well as papei made fiom the same baik, weie 
sent to the Exhibition of 1851 fiom Smgapoie 

The filnous piopeities of the foiegoing plant aie interesting 
not only on its own account but also because it is allied 
to the Mulbeines, a genus (Mot ns) numeious m species, and 
abounding m individuals, manyof which aiecultivated on account 
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of their flint, but still moie for their leaves as food for the silk- 
woim It is piobable that most of the species of the genus 
Moius have bailc of a sufficiently fibious natuie But few, if 
any, seem to he turned to useful account Yet the baik of the 
AYhite Mulbeuy seems from veiy eaily times to have been 
made mtopapei in China, foi Maieo Polomfoims us that “the 
Giand Khan causes the baik to be stopped fiom those Mulbeuy 
trees, the leaves of which aie used foi feeding silk-woims, and 
takes from it that thm und which lies between the coaise bailc 
and the wood of the tiee This being steeped, and afteiwaids 
pounded m a moitar until leduced to a pulp, is made into 
paper, lesembhng that which is made fiom cotton ” This fact 
dnects attention to the bush cultivation of the Mulbeiry m 
Bengal, foi feeding silk-worms This culture consists in 
planting cuttings of the Mulbeuy, which, as they glow, aie cut 
down about four times m theyeai, m older to pioduce young 
leaves for the successive broods of silk-woims The countless 
numbei of shoots which aie thus thiown away, or used as fuel, 
would piobably, undei the agency of the dhenkee, yield good 
half-stuff foi the papei-makei Mi Henley, indeed, mfoims 
us that, hefoie leaving India, he had pioduced veiy satisfactory 
specimens of half-stuff fiom the bailc of these 1 ejected stems 
The baik sepaiates when the cut stems aie steeped in water, 
and when pounded up, the gieatei pait of the mucilaginous 
mattei passes off, leaving a mass, having much of the good 
qualities of lmen lag half-stuff 

The genus Ficus, celebiated for one of the species yielding 
the Fig, one of the most eaily cultivated of fiuits, and another 
the Caoutchouc of Assam, while the Bui and the Peepul aie, 
m India, two of the most highly esteemed of tiees, is also 
a genus numeious m species which abound in all paits of India 
It is piobable that the baik of some of the species, like that of 
the Mulbeuy, maybe converted into half-stuff, as Mi Ostandje 
states that the baik of one of the species is used foi papei- 
makmg m the Island of Ceylon 

A stately foiest tiee, called Chandul, which has been placed 
heie and called Lejnn andi a saccadoi a, is indigenous on the 
West side of India, as m the ravines at Kandalla and m the 
jungles lieai Cooig, wheie people manufactuie sacks fiom the 
baik by a veiy simple piocess A bianck is cut, couespondmg 
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to the length and diametei of the sack wanted It is soaked 
a little, and then beaten with clubs until the mnei baik sepaiates 
fiom the wood This done, the sack foimed of the baik is 
turned inside out and pulled down, until the wood is sawed off, 
with the exception of a small piece left to foim the bottom of 
the sack, and which is caiefully left untouched These sacks 
are m geneial use among the villagers for carrying nee, and 
aie sold for about six annas each 


Nettles ( TJiticacece ) 

In treating of Hemp, it was stated that it belonged to the 
natuial family of the Nettles, or Uiticece These aie widely 
diffused thioughout both tiopieal and tempeiate climates, 
though they geneially occur wheie theie is considerable 
moistuie eithei of soil 01 of climate Though small and 
herbaceous m Eui ope, they grow to a gigantic size m the hot 
moist parts of Asia, and extend fiom its waim tropical islands, 
all along the Malayan Peninsula, to the foot of the Himalayas, 
and along winch, and m its valleys, they flounsh, even neai 
to the banks of the Sutlej Species aie also found around the 
Neilgheines, and along the Malabar coast to the Concan 
Though the floweis of all aie inconspicuous, some of the 
species (as XJrtica pulchemma ) are lemaikable for the 
beauty of them foliage, one of them (U tuba osa) is distin- 
guished by its tuberous lootstock, which is eaten by some of 
the natives of India, eitliei m its law or cooked state Eveiy 
one, howevei, knows that the gieat chaiactenstic of the 
Nettles is then sting Some of the Indian species are le- 
maikable, even among Nettles, foi this quality, as, foi 
instance, U crenulata and U hetei ophylla, the latter “a most 
ferocious-looking plant ” Many of the Nettles foimeily 
placed m the genus Uitica have been lemoved to the genus 
Boehmena, which includes what aie sometimes called stingless 
Nettles But many of each have long been famous for the 
tenacity of then hbie 

Thus, of the Euiopean species, thiead and cloth, as also 
paper, have been made fiom the fibie of the common Nettle 
( Uihca dioica) So, ol the Sibenan species, U cannabina, 
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tliiead and coid is made foi the use especially of fisheimen 
In the Society Islands, also, cold is made -with the fibies of 
U argentea , and m Japan, the bark of the species called 
U Japonica , is employed in making lines, coidage, and cloth 

China-grass, Rheea, or Ramee Fibre ( Uihcacece ) 

China, Chu or Tchou Ma , Japan, Tsjo,Karao, Sumatra, Caloee , Malay, Ramee, 
inBonoa, Inan , on East Celebes, Gamle, Rungpore, Kunhhoora and Kunchoora , 
Assam, Rheea , in Shav., Pan 

The species which is most famous among these Nettles 
for its fibie is that called Urtica mvea, but now Boehmena 
mvea Ktempfei, in his ‘Amcenitates Exot / gives Mao, Tsjo, 
Katao, as the Japan names of the plant, and Thunbeig says 
of it, copying from him " Cortex pro funibus conficiendis, 
et fills validis ad texturas, expetitur ,” and ‘ f E semimbus 
oleum causticum expumitui ” 

Though we have now abundance of information on the sub- 
ject, m place of the hints we formerly had, it is only within 
the last few yeais that Sn W Hooker has published, m the 
f Kew Journ of Botany/ vol 1 , p 25, and vol 111 , p 313, that 
he has obtained satisfactoiy mfoimation, thiough Su Geoige 
Staunton and Di Wallich, that the so-called Cluna-giass is 
the fibie of this TJitica mvea of Linnaeus, the Boehmena mvea 
of Gaudichaud 

Though the beautiful fabiic known as Ckma-grass cloth 
has long been known, its fibie has only m comparatively lecent 
times atti acted much attention, and the plant pioducmg it was 
long unknown When lmpoi ted, however, into this country, 
it sold for 60 to 80, and even foi £120 a ton It can be, at 
most times, had at Ningpo foi about 6 dollais a picul of 133 
pounds The above high puces following eveiy demand, have 
pi evented this fibie fiom coming into general use foi oui manu- 
factuies But a small black, almost invisible spot, which 
occasionally occuis on the fibre has also pi evented its use for 
fine puiposes 

Though the plant was not known botamcally, full descrip- 
tions of the mode of piepaimg the fibie aie given m Chinese 
woiks One of these accounts was translated and tiansfened 
to the f Joum of the Hoitic Soc of London/ m vol iv, 
pait iv, undei the head of the Cultivation and Piepaiation of 
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tlie Tchou Ma, 01 Chinese Flax, and this we piopose repub- 
lishing, for leasons which mil be obvious 

By this account we lc.un that the plant is cultivated with 
considerable caie, that it may be obtained fiom seeds, but 
moie quickly by paitnig the loots, as it Ihious up numeious 
shoots, that these may be cut down, and that fresh ones 
will spring up, so that thiee several ciops are obtained in the 
season Gieat caie is also taken in the sci aping, peeling, 
steeping, and bleaching of the fibie "We also learn that the 
hist crop yields stiong and coaisc filnes, and the second and 
thud ciops, delicate filnes foi the fiuei fabncs 

This Cliina-giass fibie has of late j cats atti acted considerable 
attention, and no less than tlnec Pn/e Medals weie gneu at 
the Exhibition of 1851, foi the finely piepaicd specimens of 
this fibie These looked like fine white silk or asbestos, some 
dved of different colouis, and some woven into cloth The 
July Bepoit of Class IV thus mentions them 

"The pioccss of Messis L \V Wiiglit and Co, for the 
piepaiation of China-giass, &c , foi which a patent was obtained 
in 1849, consists, essentially, m a vciy ingenious arrangement 
foi boiling the stems in an alkaline solution, after they have 
previously been steeped for tweuty-foui hours in water of atem- 
peiatuie of 90° The fibie is then thoioughly washed with 
pure watei, and finally subjected to the action of a cunent of 
high-pi essuie steam tillneaily diy A veiy beautiful senes of 
specimens, illustrating the piepaiation of this fibie, the vanous 
stages of the piocess, the bleaching of it, and the uses to which 
it may be applied, both alone and m conjunction with othei 
fibious matenals m the foimation of mixed fabrics, is shown by 
Messis "Wiiglit 

"Veiy beautiful samples of China-grass fibie are likewise 
shown by Messis Hives and Atkinson 

"Equally fine specimens aie exhibited by Messis Mai shall 
and Co , of Leeds 

"For all these samples, the Juiy have awaided Pnzc ' 
Medals ” 


Caloee oi Ramee ( Uitica tenacissima } R oxb ) 

Di Roxbuigli, when making his expenments on Fibies at 
the beginning of this centuiv, took much pams with one of a 
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species of Urtica, which lie named U ienactssuna, because be 
considered it one of the strongest fibies be bad evei met with 
He first became acquainted with it m consequence of foui plants 
having been sent to lnm by Mr Ewer fiom Bencoolen,mSumatia 
He afteiwaids wrote that “some thousand plants have been 
reared fiom these foui, so leadily does it giow and multiply ,” 
in fact, that “ it may be giown fiom cuttings as leadily as the 
willow” He fuither descubes it as thriving any wheie, but 
most luxuriantly m shade, wheie theie is much moisture In 
foui months it attains the height of eight or ten feet, when its 
shoots flowei and can be cut down Otli ei shoots then spung 
up, which aie also soon fit to be cut, and so on successively foi 
almost any penod If left alone, the plant will in a short time 
produce a complete jungle He, howevei, expenenced con- 
siderable difficulty m sepaiatmg the fibie The Malays, he 
learned, meiely steep the shoots m watei for ten or twelve days, 
peel off the baik, and diy it in the sun 

Besides its stiength, he considered that the beauty, fineness, 
and softness of the fibie, aie also gieatly m its favoui In 
Sumatia it is called Caloee, but the Malays call it Ramee, and 
use the fibie foi sewing tluead, for twine, and foi making 
fishing nets Maisden states, that the shoots are cut down, 
dried, and beaten, aftei which the und is stripped off, but 
Di Roxbuigh did not find this method to succeed with lnm 
He was aftei waids mfoimed by a friend at Canton that the 
glass cloth of China was made from the fibres of this plant 
In the yeai 1810 three bales of this Caloee fibie weie sent 
to the India House, having been pioduced m the Botanic 
Gaiden at Calcutta In Decembei, 1811, one of these bales 
was sent to Messis Shaipe, then of MaikLane On the 4th 
Feb , 1812, they lepoited, that having brought the Caloee fibie 
to the state of Hemp foi the use of coidage, a thieadvas spun, 
of the size of those spun in the King’s Rope-yaids, which boie 
252 lb , wlieieas the weight lequned to be borne in his 
Majesty’s yaids by Russian Hemp of the same size is only 82 lb 
Other bales ueie subsequently leceived on seveial occasions, 
and m 1815 one nas sent to Di Tayloi, of the Society of Aits 
The Society loted one of then medals to Capt J Cotton, of the 
East India Company, foi his efforts in liitioducmg this fibie 
into tins countiv 
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A bale of this fibre having been given to Mi Lee, tlie 
mventoi of tlie machine mentioned at p 221, lie observed that 
the fibie appealed to have been peeled off tlie plant while it was 
m a gieen state, and that tins rendeied it of less value He 
conceived that it would be more easily cleaned if tlie plants 
were taken diy, without watei -steeping or den -retting But 
when cleaned tlie fibre is stiong, soft, and fine, and of moie 
value than the best Russian Hemp 

Two moie bales weie sent m Decembei, 1S14, to the Court of 
Dnectois by Di F Buchanan, who had succeeded Dr Roxbuigh, 
with a lettei, dated 16tli Decembei, 1814, from which the 
following is an extiact “ I beg leave to mention that the 
Caloee plant is by no means a new species of Urtica, as Dr. 
Roxburgh supposed It is the Uitica mica of Willdenow and 
the Ramium majtis of Rumplnus 5,1 (‘ Floi a Arabom v, t 79, 
fig 1 ) “ The plant undei the name of Kankora has from time 
immemorial been cultivated m the Dmagpur and Rongvpur 
distiicts of Bengal, and its fibres aie used for a few purposes 
that lequire gieat stiengtli with little thickness, but the expense 
of cleaning the fibious pait has always prevented it from coming 
into general use” He tlierefoie proposed discontinuing the 
cultivation But if we lefer to Roxburgh’s ‘Flora Indica,’ ni, 
p 591, then, ceitamly, m manuscript, we find that he was 
quite awai e of his plant being identical with that of Rumphius, 
though it appealed to him to differ fiom the description of 
the U nivea of Willdenow 

We observe that it was consideied at that time that Indian 
fibres could nevei be mtioduced into this country, as the freight 
could not be calculated on at less than £12 per ton, of fifty 
cubic feet Now about 30,000 tons weight aie impoited 

The Couit, m a dispatch dated 8th May, 1816, in sending 
out some of Lee’s machines (p 222), and referring to this plant, 
obseivcd “ The Caloee is a plant that appears to be com- 

' Rumphius observes, respecting the separation of the fibre, that, it is more easilr 
effected when the stem is m a dry state “ Cauhum cortex tenuis est, mque fila findi 
potest presertim in siccata planta,” and, again, “ Cables autem isti sponte siccan de- 
bent turn facile separator ipsorum cortex, qui m fila commode findi potest ” “Ain 
adultos sumunt vmdis herb a; caules, ipsorumque deglubunt evteriorem vmdem, et 
succosum, corticem ad mtenorem album librum qui ligno mcumbvt, quum m tenms- 
sima findunt fila ” (1 c,p 214) He further savs, “ It is diligently culfii --ted in 

all places inhabited bv the Orang Badjos ” 
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paiatively in its infancy as to cultivation, but being a perennial 
the expense attending othei fibious plants is not mcuned 
and if this pi ocess, instead of sciapmg and peeling, will furnish 
its fibie deal of its mucilaginous coat, you may lejoice m the 
acquisition of the invention foi we have found the fibie stiongei 
than Russian Hemp of the best descnption , and by some fuithei 
improvements of this pei son’s invention it has been bi ought to 
a thiead, prefeiable to the best matenal m Euiope foi Brussels 
lace ” 

So that at that time one of the most important applications 
of this fibie was well known 

Rheea of Assam , Kunkhom a of Rungpore (Ut hca tenncessimi ) 

The above veiy valuable plant was foi some time lost 
sight of But attention having been dnected, by Majoi 
Jenkins and the officeis employed with him in Assam, to 
the fibious plants of that valley, Majoi Hannav and Capt 
Dalton weie induced to cultivate a small poition of land with 
this fibie, and the foimer having piepaied ten bales of a fibie 
which he called Rheea fibre, and five bales of an othei called 
Bon Rheea, and eleven of these having been sent to the Couit of 
Dnectors of the East India Company, weie lefened to the 
Author to leportupon This he did to the following effect 

“ The Rheea fibie foiwaided by the Government of Bengal 
as the pioduce of Assam m oidei that its propeities and value 
may be coirectly asceitamed m this countiy, appears to me 
likely to piove one of the most valuable pioducts of India, foi 
m strength it far exceeds the best Hemp, and m fineness it 
nvals supenor kinds of Elax Its cultuie is well known to 
the natives of Assam as well as of the distucts of Rungpoie, 
of Dmagepore, also m Buima, Siam, and of othei Eastern 
countnes and islands It can now be pioduced and sold with 
profit at as cheap a 1 ate as Russian Hemp 1 If any machine 
could he invented for facilitating the sepaiation of the fibie 
fiom the woody pait of the stalks, the Rheea would speedily 
undersell all other fibres, as from foui to five ciops of fibie can 
be obtained from the same plants within the year 

1 This is probably at present incorrect, from the Author misunderstanding a pas- 
sage in Major Hannay’s report (v p 352 ) 



350 IDENTITY Or RAMI, RHEEA, AND CHINA-GRASS 


“ The Rheea fibie, though a new import fiom Assam, is well 
known undei another name, being identical with the highly 
valued article of commerce, known by the name of China-giass, 
the Chu-Ma of the Chinese, and fiom which the famed Glass 
cloth of China is manufactured The pioof is very complete of 
the identity of the plants fiom which these two differently 
named fibies aie obtained One of the educated Chinese 
mtioduced into Upper Assam on the establishment of the Tea 
Manufactoiy m that valley, recognised the Rheea as identical 
with the Chu Md of his own country 1 The Rheea of Assam 
had been ascertained by botanists to be the same plant as the 
Uitica tenacissima of Dr Roxburgh, who half a centuiy ago 
was mfoimed by a friend at Canton that the plant which he 
had obtained as the Caloee of Sumatra, and to which he had 
given the above botanical name, was that fiom which the 
Chinese glass cloth was made Lately, Di Macgowan, settled 
at Nmgpo, sent specimens of the Chu Md to Calcutta These 
Di Falconei found to be the same plant as the Boelmena 
mvea of botanists, descubed undei the name of Uitica tena- 
cissima by Roxburgh He says c The specimens fiom China 
coirespond exactly with those giown m the Botanic Garden, 
with which I have compaied them * (May 5, 1849 ) Sn 
W Hooker has also identified these two plants as being identi- 
cal, and has descubed the foimei as yielding what is called 
Chma-giass Furthei, manufactuieis in this countiy have 
found the two fibres to be the same foi all practical puiposes ” 

Mi Sangstei, who has paid much attention to this fibie, 
wntes, that “ oui engineer, who piepared all oui China- glass, 
is satisfied that your samples are equal to the best soits fiom 
China” So Mr Mai shall, of Leeds, who is the largest con- 
sumei of China grass m this countiy, is satisfied that the 
Assam is the same foi all practical purposes, as will afterwaids 
cleaily appear 

“The identity of the Rheea fibie with Clnna-giass, oi the 

1 “ I went this morning to the old Chinese Doctor of Medicine here, with a good 
grass cloth handkerchief in my hand, and on seeing which he immediately said it 
was the Hengchang Hapo of China, and identical with the Rheea of the Doms of 
Upper Assam, the stuff being whitened by bleaching I can trust to what this old 
man savs, as he is an intelligent man and a great reader , his acount was conohorated 
by another intelligent Chinese, formerly one of the Go\ eminent head tea-makers ” 
(Major Hannav ) 
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Clift MA, aud consequcnth its mine haung been pioicd, it 
is lnipoitant to find that it is a plant \ei) wideh difiused in the 
East Dr M'Gowan wntcs fiom Ningpo Agn-IIoitic Soc / 
m, p 241), that 'theChuMA is found at the base of lulls flora 
Cochin China to the Yellow Ilnei, and fiom Chusan to the 
farthest west that lcseaichcs can foi the pie^ent extend ’ 
We find that it is known in Celebes and Borneo, cultnalcd 
in Ja\a aud Sumatra, and mam othci of the islands of the East, 
wlieic it seems to be known chiefly In the names Rami and 
Calocc It is known in Siam and at Smgapoic, the string 
made of it is called tali uimi , and the fishing nets manufactured 
with it are conspicuous for then elegance and st length Col 
Burney, in 183G, obtained it fiom Pnela and Youkxouk, m 
the Shan province of Ava, wlicie it is called Pan, and where 
Mr Landers aftciwatds found it Plants sent bv the Colonel 
to Moulmein aud to Ta\oy succeeded well, but requned much 
water It has long been known as cultnalcd by fisheimcn m 
the Bengal districts ofllungpoie and of Dinagcpoic, whcie it is 
called Kvnfhooia Col Jenkins fiist sent it fiom Cochin in 
183G, and it is found in dificient paits of Assam, wlieic it is 
called Rhcca, and from whence specimens hn\c fiequcnth been 
sent to the Agn-IIoitic Socict} of Calcutta, and whose 
‘ Journal/ ioIs m to mu, contain numeious notices lcspect 
mg it 

"In Assam, Rungporc, and Dinagepoic, this plant seems to 
be very generally cultnated, though only m small quantities, 
by the Dooms oi fisheimcn, neai then huts The climate of 
Assam, and of these distncts, being moist, is iciy suitable to 
the plant Manuie is useful, moistuie essential foi quick 
growth, as well as shade and piotcction from storms to allow it 
to grow to the height of eight feet, from which a six-feet fibic 
may be extracted lienee it is most common m the distncts 
along the foot of hills It is grow n fi om the separated i oots, and 
may be cut down seieial times, so that foui or fine ciops may 
easdybe obtained during thcycai, and the aggiegate pioduce 
of an acie of giound be about twelve maunds The dificient 
ciops vary in stiength and fineness All the officeis of the 
district state that the cultuie is peifectly undei stood, and 
though cultivated only m small quantities by the fisheimcn for 
then own use, it is susceptible of easy and lapid extension, if 
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the cultivators had any inducement to grow it The expense 
seems to be about five lupees a maund, for Major Hannay, 
lefemng to the fact of £20 a ton having been offeied foi any 
quantity in Calcutta, observes that, as c it costs at least five lupees 
per maund, you will see that it can scarce be sent to Calcutta 
at the puce offeied 5 He says, also, that if any cheaper 
method of separation fiom the stalk could be discovered it 
would undersell all otliei fibies 55 

From the mode of evpiession adopted as above by Majoi Han- 
nay, the Autlioi was led to think that the whole expense foi the 
pioduction of the fibre was five lupees a maund. But m anothei 
place he says, the expenses of cultivation aie ten lupees a 
maund Capt Jenkins ( f Jouin Agn-Hort Soc , 5 vm, p 379) 
also says, the piesent cost is terj rupees a maund, but as 
the plant can be giown with the least possible tiouble, and the 
pieparation of the Flax from it is a veiy facile process, he states, 
that “ theie is no doubt the Flax can be giown at half this 
puce 55 The dearness is no doubt owing paitly to only small 
quantities being pioduced foi the use of the fishermen, who do 
not foi their pui poses requne very laige quantities Mi Henley, 
m a letter m the ‘ Joum Agri-Hort Society, 5 says, that “it 
must necessanly be a much moie expensive article than eitliei 
Sunn or Jute, inasmuch as a labouiei can piepare one and a 
half to two maunds of Jute per day’s woik, whilst of the 
Kuncliooia he cannot manufactuie moie than as many seeis 55 
It is evident that some impioved method of separation is the 
most essential requisite 

“Various attempts have been made to make this fibre moie 
generally known, and to bung it into demand as an article of 
commeice 55 (The early expenments have already been men- 
tioned ) “ It has fiequently been sent by Col. Jenkins, and the 
officeis employed m Assam, to the Agn> Horticultural Society 
of Calcutta Mr Henley, and otheis, have sent small quan- 
tities to the maikets of this country, but without attracting 
much attention, oi selling it at remuneiatmg puces Samples 
weie sent by Major Hannay, Capt Reynolds, Baboos Deena 
Nath, and Lokenath, to the Exhibition of 1851, when honoia- 
ble mention was made of their exeitions 

“ A Fuze Medal was, howevei, awaided foi some beautifully 
white and silky looking fibie sent by the Smgapoie Com- 
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mittee, from M Webei, of Java, as the pioduce of a plant 
wlncli he called Boehmena candicans, and also Linum usi- 
tatissimum on the same label The foimer is piobably only 
anothei name for our plant, as it is said to be the Rami oi 
Ramee of the Malays The plant is cultivated by the 
Dutch m Java, and its fibre has been mtioduced into Holland, 
and gold medals awarded to Messis Meerbuig, of Leyden, foi 
specimens of sail-cloth, lopes, cables, &c , and also for some 
finei kinds of cloth and table-cloths The plant producing 
this fibre v as called Boehmeria candicans , and also B utihs by 
' Professoi Blume, but it is piobably only a vanety of B, nivea, 
oi perhaps a neatly allied species 

“ Major Hanuay, who has long paid attention to this fibie, 
and to whom much piaise is due, was induced to glow, and 
piepaie the present samples together with some gioun by 
Capt Dalton (si\ bales of Dom Rlieea and five of Bon Rlieea), 
m consequence of applications fiom this country by mei chants, 
•who, liovievei, did not offer a sum (£20 a ton at Calcutta) 
which would pay for the expenses of cultuie and piepaiation 

“ Since the samples amved in this countiy, I have endea- 
vouied to make the fibie known, and its value appi eciated. 
Specimens of both the Rlieea and the Wild Rlieea weie sent 
to the Society of Arts, and an account of them published in 
their 1 Journal’ foi the 9th of December, 1853 Specimens weie 
also sent to Mi Marshall, of Leeds , likewise to the Commeicial 
Association of Manchestei, to Belfast, to Pans, and to the 
Chamber of Commerce at Dundee Its fillies have been 
shown to, and specimens given to numerous individuals well 
acquainted with such subjects 

“ The lettei of Mi Maisliall is most satisfactoiy, as he is 
himself a spinner of the finest yarns, and the laigest if not the 
only consumei of China-giass ” 

Dear Sir, — W e have examined the samples you sent to us, and I now giro 
you the,result 

No 1 Cultivated Rheea — This is evidently just the same fibre we are 
using, imported from China, under the name of China-grass It is not so 
fine in quality as the best descriptions we obtain from China, which are still 
longer than this sample, and of a green colour We should class it with the 
middle or coarse quality, and estimate its value, delivered in England, at 
£48 to £50 per ton It appears to be clean and regular m colour, and free 
from dead fibres, which are often a gieat detument , and would be an useful 
quality of fibre, of which we could take a regular supply 


23 
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No 2 Rlieea filnc, sent to the Exhibition of 1851 — The same as No 1, 
but coaisei in quality 

No 3 Fibre fiom Java — "\Ve think this is the Micca fibre prepared, but 
can baldly judge fiom so small a sample it seems to be a good, clean fibre, 
and woitli initlier inquny 

No 4 Wild llhcca fibre — Very coaisc, only fit for rope-making 

I hope this repoit will be satisfacloiy to you It would ceitamly be an 
niipoitnnt advantage to us, as consunieis of China-grass or Rheea fibre, to 
be able to obtain a supply from Assam If it could be supplied at lower 
lates than those I have mentioned, that would, of course, much encourage 
tlic consumption of it m this country I have stated what v\e consider the 
full value at present in our market here At present there is not much 
consumed m England, but a good supply from a nearer market than China 
might enlaigc the demand 

I am, sir, very truly, 

Leeds, Dec 10, 1853 J G Marshal! 

Majoi Ilannajq m one of Ins papers to the Agn-IIorti- 
cultuial Society of Calcutta, mentions that some specimens of 
Ins Rheea fibie having been sent direct to Leeds w ere valued at 
E50 a ton. Mi Sangstci, of the film of Wiight and Co, to 
whom one of the Pi we Medals was an aided, has no doubt of 
the identity of the Assam pioducc with that of China, and 
theiefoie of its being of equal value Mr Diclcson, who has 
had much expeiience with difieicnt filnes and the finer kinds 
of Flax, pionounced it to be a splendid filne Mi Nome, of 
Dundee, who has also examined many of these Indian fibies, 
finds it a veiy supenoi article, which can be brought to diffeient 
qualities of fineness to suit the maiket it is sent to It can 
be prepaied to a quality suitable foi the Dundee maiket, and 
also to a much finei quality, suitable foi the maikets lequmng 
it finei , but says it must be kept soft and silky, which no meie 
mechanical means will do. These aie veiy difieicnt opinions 
fiom one given a few yeais ago by a piactical man, who 
stated that it might answei foi caipet waips Within the last 
yeai many have applied to the Autkoi foi inhumation lespectmg 
this fibie, and how it could be obtained One house m Belfast 
applied, through the Secietaiy of the Commeicial Association of 
Manchester, foi fifty tons of the fibie, and one gentleman, who 
has long paid attention to Clnna-giass, and has caiefully 
examined the Rlieea fibre of Assam, addiessed a lettei to the 
Court of Dnectois of the East India Company, stating that 
he wished to obtain it to the extent of fifty tons monthly foi a 
Continental house 

“ The Rlieea Fibi esfoi Rope-making Though I have no doubt 
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that, ■when the peculiarities of the Rheea fibie, 01 China-giass, 
aie moie geneially known, its excellent qualities null be fully 
appreciated, and it will come into inoie geneial use as a uval to 
the fiuer lands of Flax, yet at piesent theie aie, I believe, but 
few spmneis who thoioughly uudeistaud its management 01 
have machinery to do it justice It is not likely therefoie to 
lealiseits full value m the maiket at p’esent Hence it was 
desnable to have its stiengtli tested as a substitute for Hemp, 
as it might not all be requued to supply the place of Flax:. Mi 
W Cotton has been good enough to have a bale of Rheea fibre, 
and also one of the Wild Rheea, twisted into five-mcluope, and 
piepared by the warn legister in Messis HuddaiFs lope- 
manufactoiy at Limeliouse , the stiengtli of each was caiefully 
tried and compaied with similai lope made of Russian Hemp I 
am happy to state that the experiments which I this day (16th 
Jau , 1854) mtnessed were most satisfactoiy, neithei lope 
bieakmg until the Rheea fibie boie above nine tons weight, 
and the Wild Rheea, within a few pounds, neaily as much 
The lesults of the experiments are stated m the accompanying 
memorandum, with which I have been favouied by Messis 
Iiuddart ( v p 373 ) 

“ Bon Rheea oi Jungle Rheea Though it is to be hoped 
that the Rheea fibre will piovc too valuable to be only employed 
foi rope-malang, the Wild Rheea, on the conti ary, is well cal- 
culated, and is indeed sent, for this puipose No information 
has been sent lespectmg the plant yielding it, but it is no 
doubt one of the Nettle tribe, and fiom being called Bon or 
Jungle Rheea, it has been infeiied that it is the Rheea in a 
wild state But though we have no pi oof of tins, it is satis- 
factory to find that Majoi Hannay describes it as 1 uncultivated, 
but veiy common m all parts of the piovmee 5 and again, 
‘ common m most of oui forests, by piopei management, any 
quantity of young shoots can be obtained, and as the divided 
roots afford numerous shoots, and the plant can be piopagated 
by slips as well as by seed, its cultivation for its fibie might be 
earned on with facility-’ He fuitlier says, f it is cultivated 
largely by the Hill tribes on the west of Yeunau, and by the 
Smgpoos and Dlioanncas of oui own noith-eastein fioutiei,toa 
small extent only foi a coaise cloth, but chiefly foi nets 3 It is 
lecogmsed by the Nepaulese as the Leepeeah of Nepal Capt 
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A. Thompson, of the film of Thompson and Co, rope-makers, 
of Calcutta, says of it, that it is all that can be desired for 
either canvas or lines, and only requires to be known to be 
generally used foi that purpose ” 

“ Having ascei tamed in the most satisfactoiy manner that the 
fibies in question are possessed of the requisite degree of 
stiengtli, and the Rheea fibre of fineness in addition, the next 
point to deteimme is how to make then good qualities so 
known m the market, that the fibres may not be condemned 
as new things and of no value I am informed by the best 
judges, that, haling taken the best means to determine the leal 
value of the ai tides, they must next be sent into the market 
for three or four yeais in sufficient quantities to attract the 
notice of the best manufacturer, and for this purpose I am told 
that fiom ten to twenty tons annually would be sufficient 
others say twice a yeai, but this in the case of India would be 
needlessly troublesome The time, liowevei, is extremely 
favoiable for such an expenment, from the high price of 
Russian Hemp, which I am told will not come down to its 
ordmaiy price for two years, if the supply of money from this 
country is stopped for even this season ” 

“ The next difficulty is to induce the natives of the districts 
containing these valuable fibies to extend their ordmaiy culti- 
vation of the Rheea or of the Hemp, oi to collect the Wild 
Rheea m increased quantities, and to piepaie them all as care- 
fully as possible foi the English maiket The officiating Com- 
missioner of Revenue m Assam lecommends that, as the cultuie 
of the Rheea fibie is sufficiently well undei stood, ‘the best 
way to encouiage its extension would be to secure to the lvots 
a sure maiket at lemuneiating prices 3 Capt Dalton, Col- 
lector of Debioogliui, states, 1 that the best method would be 
foi Govemmentto offer a piemium of so much a ton on all that 
is pioduced foi three oi four years 1 Both lecommendations 
might be united m one, if the officeis who take so zealous an 
intei est m the impiovement of then districts were authonsed 
to purchase (unless they find individuals willing to do so) from 
ten to twenty tons of these fibies m then lespective distucts, 
taking care that they were as caiefully and cleanly piepaied as 
possible, and as closely lesembhng as possible the specimens of 
Peteisbuigh Hemp which Mr W Cotton has been good enough 
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to send foi transmission to India The mipiovcd appeal ance 
of the Xtlieeafibie sent by Majoi Iiannay is owing to specimens 
sent out to him by Mi W Sangstci I Mould include in this 
dnection foi the Rlieea fibre also the distncts of Rungpoie and 
of Dinagepoie, wheie the same fibie is cultivated umlei the 
name of Kunkhoora, and nheic laboui is moic abundant than in 
Assam ” 


TRANSMISSION OF RHEEA FIBRE FROM ASSAM 

In conformity to the oideis of the Couit of Dnectois, 
directions Mere sent by the Goveinoi-Gcneial of India noth 
punted copies of the papeis to the Commissioneis in Assam 
and Bajeshaye, and to Singapore 

Colonel Jenkins, m his leply, dated 2d August, 1854, leports 
that Capt Dalton, Collector of Luckimpoie, did not e\pect to 
be able to obtain more than two oi tin ce tons, as the cultivation 
of the Rheea is at present confined to a few villages of fisheimcn, 
and that Major Iiannay some time since abandoned the experi- 
mental cultivation which he had commenced, on account of the 
low puces then offered, ulnch would not pay the cultivatois 

But it is stated “As the laigc introduction of this ai tide 
amongst our articles of commeice is likely to be a mattei of 
great impoitance, I would beg to recommend that Government 
should buy up any quantity, up to ten tons, pioeuiable each 
season for the next tlnee years ” This has been sanctioned by 
the Indian Government 

Capt Dalton M r rites “The lowest puce at which it is likely 
to be pioeuiable is six annas a seer, or about £4.2 sterling a ton 
When it is more extensively cultivated, and the best method of 
piepaiation thoroughly understood, so that, as in the leelmg of 
silk, women and clnldien may be employed as well as men, it 
ought not to cost moie than foui annas a seei, oi £28 a toil ” 
He continues 

“The process descubed in Dr Hoyle’s papei, quoting fiom 
Major Hannay, is that commonly used by the natives of the 
province Major Hannay piactised a diffeient method, which 
he calls the Indo Chinese, which is not only the most cleansing, 
but also the cheapest ” ( v p 363 ) 



558 TRANSMISSION 01 R.IILLA 1'IBRI FROM ASSAM 

Major Ilannay, besides dcscnbing tins method as below, 
states that be bad been icquestcd to foiwaul to England some 
of tlic Rbeea as stnpped fiom the stalk, and without any further 
scraping or cleaning But lie is of opinion that if the llhee.i 
is not immediately depnvcd of its gummy and mucilaginous 
mattei, it would most piobablv lot befoie 1 caching England. 
(Tins, however, w ould only be the case if it weie not peifectly 
dry, and this may be difficult to effect m a moist climate like 
that of Assam ) “ A cleaning factoiy established m the Ithcea- 

gi owing districts, and capital employed to encourage the riots 
to cultivate, would be the most likely means to cheapen the 
aiticle m the market and inci ease its subsequent consumption 31 
Ten hales of the Dom Rhcea had, however, been sent off to 
this country 

Dr Oxley, m reply to the lequisition foi some of the fibie 
from Smgapoie, writes (19th July, 1854) that the Ramee is 
indigenous all ovei the Malayan Aiclnpelago, it glows fieely 
at Singapore, but is not cultivated or planted to any extent, 
and tlieiefoie it could not be obtained m any quantity, though 
it is used by the Malays as tw me, then common name for which 
is “ tah lamee 13 They make then fishing lines of it, and piefei 
then own lines to any of European manufactuie The lefuse 
in prepaung the fibie is admnably adapted foi making papei, 
and is used foi this purpose in Java As this fibie is lemaikable 
foi fineness, flexibility, and stiength, it seems well woithy of 
cultivation, especially if any cheaper method of cleaning 
can be devised, as it is an object of attention m Java, 
whence it is imported into Holland, and various goods made 
of it, as we have alieady stated, by the Messis Meeiburg, at 
Leyden 

The Itamee, that is, the Rheea of Assam, yielding four oi 
five cuttings m the yeai, amounting to about twelve maunds of 
valuable fibre, must, tlieiefoie, be well woith cultivation m 
many localities fiom Assam to Anacan, alsom Pegu, and down 
to Singapore, and peihaps also on the Malabar Coast We 
therefore l epublish modes of cultivation and of pi epai ation The 
first, from Chinese woiks, is veiy similar to the dnections from 
similai sources given by Di M f Gowan, of Nmgpo (v 'Joum 
Agri-Hoitic Soc/ vol vi, p 209), while the second is that 
w hich Major Hannay so successfully pi aetises m Assam 
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CHINESE CULTIVATION THE TCIIOU MA, OR CHINTSE TLAX 
(URTICA NIVLV) 

Translated from the Chinese ly M Stanislas Juhen, and reti anslated fi om 

the Fi enclt 

[The following extract possesses much interest, m addition to what it derives 
from its Chinese origin, m consequence of its being not impossible 
that attempts may be made to mtioduce the cultivation of Tchou-ma 
into Great Britain Its delicate fibie forms the Flax from which the 
finest of the Chinese linen fabrics are manufactuied ] 

Amongst the pioducts of Chinese mdustiy which were exhibited a few 
years ago in the Rue St Lament, were some pieces of a fine silky tissue, 
called by the Chinese hia-pon or summer cloth, and made of the fibres of 
the plant called by botanists Vittcamvca Some seeds of this plant weie 
sent fiom Canton m 1843, by M Ilcbert, but they nevei arrived , and I was 
at that time told that they would probably not grow m oui climate I am 
sorry that I was not then able to translate the papei s which I now lay 
before the public After reading the following account of the cultivation of 
the plant m question, it will be 1 eadily seen, by those who ai e competent 
judges of the mattei , that the supposed want of success was owing to nothing 
but ignorance of the care and delicate tieatment -which are necessaiy foi 
the cultuie of the plant now befoie us The way in winch its valuable 
tin ends are peeled, steeped, and bleached, is, as will be seen, described by 
the Chinese authors, iiith a precision and minuteness amply sufficient to 
enable any person to puisue this new biancli of industry m oui own country 
Until a new supply of seeds is recen ed from China, roots or young plants of 
the Urtica nivea may be obtained from the Garden of Plants, and be pi o- 
pagated m the way mentioned below and thus may a substance be given 
to our manuf icturers, which will, m then hands, be made into a tissue as 
soft as silk, and as fine as, but strongei and tougher than the best Fiench 
carnbi ic 

Cultivation of the Tchou-ma (Uihca mved) 

(‘ Imperial Treatise of Chinese Agricultui c,’ lib Kwm, fol 3) 

For the purpose of sowing the tchou ma in the thud oi fourth month, a 
light sandy soil is preferred The seeds aie sown m a gaiden, or where 
there is no garden, m a piece of ground neai a uvei oi a well The giound 
is dug once oi twice, then beds one foot broad, and four feet long are made , 
and aftei that the eaith is again dug The giound is then pi essed down, 
either with the foot or the back of a spade When it is a little firm, its sur 
face is iaked smooth The next night the beds are watered, and on the 
following morning the eaith is loosened with a small-toothed lake, and then 
again levelled 

After that half a clung (four pints and a half) of moist earth and a ho (one 
pint) of seeds are taken and well mixed together One ho of seeds is enough 
lor six or seven beds Aftei having sown the seeds it is not necessary that 
they should be covered -with earth, indeed, if thatweie done, they would, 
not germinate 

The next thing to be done is to procure four sticks, sharp at one end, and 
to place them in the ground in a slanting position, two on one side of the 
bed and two on the opposite side, they are for I he purpose of supporting a 
sort of little loof two or thiee feet high, and covered with a thin mat 

In the fifth or sixth month, when the lays of the sun are powerful, this 
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light mat is covered w ith a thick layer of straw If this precaution were not 
adopted, the young plants would be destroyed by the heat 

Before the seed begins to gei inmate, or when the young leaves first ap- 
peal, the beds must not be wateied By means of a broom dipped m water 
the loof of matting is wetted so ns to keep thegiound undcrncith moist At 
night the roof is remov ed m order that the y oung plants may catch the dew 

As soon as the first lea\cs have appealed, if parasitical plants appear they 
must be immediately pulled up When the plant is an inch or two high, the 
roof may be laid aside If the earth is rather dry, it must be slightly mois- 
tened to the depth of about three inches 

A stiller soil is now chosen and thrown into beds, to which the young 
plants arc to be transferred The following night the first beds, m which 
the young plants aie, are to be wntcrcd, the next morning the new beds arc 
to be watered also The young plants nrc then dug up with a spade, care 
being taken to keep a small ball oi earth round their roots, and are pricked 
out at a distance of four inches the one from the other The ground is 
often hoed 

At the end of three or five days the enrth must be watered, and again 
at the end of ten days, fifteen days, and twenty days 

After the tenth month the plants must be covered with a foot of fresh 
horse, ass, or cow dung 

(Extract from the General Treatise on Agriculture, intituled * Nong-tching-tsioncn- 

cliou ) 

When the tchou-ma is cultivated for the first time it is raised from seed 
The roots of the seedling plants give of themselves new shoots At the end 
of a few years the roots cross each other and mtertw me, when the stems 
must be separated and replanted 

At the present day it is very common in the countries of ’An -king and 
Kien ning, to disentangle the roots with a knife, and to replant them Those 
who cannot procure seeds follow the plan adopted for obtaining young mul- 
berry trees from lay ers 

This plan is a v ery quick one 

In those countries, however, where there arc no roots of the tchou-ma, 
and where it is not easy to procure them from other places, the seed is had 
recourse to 

As soon as the ymung plants are a few inches high they are watered with 
a mixture of equal quantities of water and liquid manure Immediately after 
the stems are cut the ground must be watered, and this ought to be done at 
night or on a cloudy day , for if the plants were watered m the sunshine, 
they would rust Great care must be taken not to make use of pig’s dung 

The ichou-ma may be planted every month , but it is necessary that the 
ground he moist 

Transplantation and Propagation of the Tchou-ma 
(‘ Imperial Treatise on Agriculture,’ lib lwvin, fol 5 ) 

When the tufts of the Tchou-ma are strong enough the earth around is 
dug, and new stocks are detached and transplanted elsewhere The prin- 
cipal stock then grows more vigorously At the end of four or five years, 
the old stock becoming excessively strong, they are divided and replanted m 
other beds 

Some persons are satisfied with bending the long stems down and obtaining 
layers in the ordinary way 

When a bed becomes too crowded, another must be formed, and then 
another and another In this way the plants may be propagated to any 
extent 
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A stiff soil tint has been well worked in autumn is chosen and manured 
with fine muck In the following spung the plants are tiansplanted The 
best time for carrying on this operation is when vegetation commences , the 
next best is when the new shoots appeal , and the woi»t is when the stems 
have attained a consideiable size 

The new plants are placed a foot and a half from eat h other, and w hen they 
ha\ e been well surrounded with earth they are watered 

In summer as well as in autumn advantage must be taken of the time 
when the earth has just been moistened by ram The offsets can be trans- 
planted to places near at hand , but it is essential to baa e a ball of earth 
around each plant 

To propagate the tchou ma, proportions of its roots two or three inches 
long are detached by a knife, and are placed by twos and threes in little 
trenches that are about a foot and a half from each other The 1 oots are 
then surrounded with good earth and watered , the watering is renewed 
three or five days aftei wards When the new steins have attained a certain 
height, the earth must be often hoed 

If the earth is diy it must be watered If the plants have to be carried to 
a distance, their roots ought to be suiiounded bv the soil in which they have 
been growing, well enveloped m leaaes of the iced They are placed, in 
addition to this, m a mat folded so as to exclude them from air and light 
They may then be earned without danger to a distance of many hundred 
miles 

The first year, when the plants are a foot high, they are gatlieied , they 
are gathered again in the second year The fibres of the cut stems are fit 
for spinning 

In the tenth month of every j ear, before cutting the offsets w Inch pass 
beyond the roots, the eai tli is covered w ltli a thick layei of cow or horse 
dung In the second month the manure is raked off, m order to allow the 
new plants to come up freely At the end of three ) ears the roots become 
excessively strong If part of the plants which come up in close tufts were 
not removed, the otheis would be smothered 

Gathering the Tchou-ma 

The tchou-ma may be gathered three times a year When the stems are 
cut, the little shoots springing fiom the rootstock should be about half an 
inch high As soon as the laige stems are cut, the suckers spring up with 
more vigour, and soon furnish a second crop If the young shoots be 
too long, the large stems ought not to be cut , but the ground shoots would 
not become vigorous, and would be prejudicial to the development of the 
larger stems 

The first crop is got in towards the commencement of the fifth month , 
the second m the middle of the sixth, or at the beginning of the seventh 
month , and the third and last m the middle of the eighth or the beginning 
of the ninth month The stems of the second crop grow much faster than 
the others, and are by far the best 

After the crop, the stocks of tchou ma are covered with manure and imme- 
diately wateied 

Peeling the Fibres of the Tchou-ma 

When the stems are all got in they are split longitudinally with knives of 
iron or of bamboo The bark is first removed , then the lower layer (which 
is white, and covered with a shrivelled pellicle which comes off by itself) is 
scraped off with a knife The interior fibres are then seen , they are to be 
lemoved and softened in boiling water If the tchou-ma be peeled in winter, 
the stems must be previously steeped m tepid water in order that they may 
be the more easily split 
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Tlic first la}ei of tchou-ma is course and Inrtl, ami is onl} good for nnkmg 
common materials , the second is a little more «upplo ami fine the third 
which is the best, is used for making extremely fine light articles 

Sleeping and Bleaching the Tchou-ma 

The stems are tied up in little sheaves and placed on the roof of a house 
m order that they ma} be moistened b} the den at night, and dried again by 
the sun m the da> 

In the course of from G\e to seien days the} become perfectly white If 
the weather be cloudy or rainy the stems are placed under cot er in a current 
of air If the} are wetted b} the rain the} immediate!} turn black. 

Another author sa}s, after peeling the fibres thc\ are tied m skeins, 
arranged m a circle, and steeped for a night in 1 pan ol water the} are then 
spun on a wheel Tins done, the} arc again steeped m water containing the 
ashes of burnt mulberr} wood 

Having taken them from the pans the} are dmded into packets of J oz 
weight each , the packets are placed for a night m a tub of a mixture con- 
sisting of a cup of pure water and an equal quantity of powdered chalk to 
each packet 

The next day the chalk is got rid of, and the fibres arc boiled m water 
containing straw ashes, by which process the} become white '•nd «upple 
Being now dried in the sun the} arc again boded in pure water the} are 
then^stirrcd about m more w iter, which finishes the cleansing process and 
lastl} they are dried in the sun 

This done, the fibies are joined end to end on the wheel so as to make 
long threads, which fonn the wirp and the woof, and are manufactured into 
stuff m the usual way 

Another author sa}s, after having spun the fibres of tchou-ma they are 
boiled m lime water, and when cool, carefully washed in pure water Then 
by means of a bamboo sicte, pi iced on the surface of the water, they are 
spread out m equal la}er» m order tint the} may be as it were half wetted 
below, and half dried abote As night approaches, the} are taken out 
strained and dried the same process is repeated the next and following days, 
until the threads are perfectl} white The} are then, but not before^fit tor 
being made up 

According to another process, the tchou-ma is first soaked, then span and 
made up, instead of being soaked ifter the spinning 

Other persons again take the fresh fibres, expose them at night to the dew, 
and m the day to the sun , then spin and weave, bleaching IosF of all 

Others, lastly, following those who emplo} the pi int Ko, cut the stems, 
soften the fibres m the steam of boiling water, then weave, and do not 
bleach at all Fibres thus prepared give a material that is more supple 
and fibrous 


Mode of gathering the best seeds of Tchou-ma 

When seeds of tchou-ma are wanted for the purpose of sowing those which 
me found on the main shoots are to be preferred In the ninth month, after 
the period choang-hiang (after the 2d of October), the seeds are collected 
and dried in the sun , they are then mixed with damp sand, and put in a 
bamboo basket, carefully covered with straw This precaution is needed, 
for if the seeds are frozen they will not grow The seeds of the lateral 
shoots are not fit for sowing Before sowing, the seeds ore thrown into water, 
and those that sink are used, wkde the others are of no use 

The seeds are sow n before the first half of the first month The best seeds 
are those which are spotted black After the} are sown they are covered 
with ashes If they are sown thick the plants coming from them will be weak 
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and sickly , they will be stiong and healthy, on the conti ary, if the seeds aie 
thinly sown As soon as the leaves ippeai the plants aiew iteied with liquid 
manuie In the seventh month the seeds aie collected, put on canvas, and 
hung in a strong cun ent of air , this uds and Instensgei munition (‘Journal 
of the Horticultuial Society of London,’ a ol n, pait iv ) 


Ia do- Chinese Method for preparing thcJRlicca Fibre, as practised in Uppci 
Assam By Major IJannay 

To cut the Itheca — The Rheea is fit for cutting when the stems become 
of a brow n colour for about si\ inches upw ards from the i oot 

Hold the top of the stalk in the left hand, and with the light hand strip 
off the leav es by passing it quickly down to the root, and cut oil w ith a sharp 
knife, taking care to be above the hairy network of the loots, as these should 
be covered up with manuie immediately to ensure another crop quickly , lop 
off the tender top to the stalk, and make the reeds up into bundles of 200 oi 
250, if the stripping process is not to be carried on m the field or gai den, but 
it is best to strip off the bark and fibre on the spot, ns the burnt ashes of the 
stem afford a good dressing for the rootb along w itli dry cow dung 

To strip off the Bark and Fibre — The opeiatoi holds the stalk m both 
hands neaily m the middle, and pressing the forefinger and thumb of both 
hands firmly, gives it a peculiar twist, the inner pith is broken through , and 
then passing the fingers of Ins right and left hand rapidly', alternately, 
towards cacli end, the bark and fibre is completely separated iiom the stalk, 
m two strands 

Making up into Bundles — The strands of balk and fibre are now made up 
into bundles of convenient sire, tied at the smaller end with a shred of fibre, 
and put into clean water for i few hours, which I think deprives the plant 
of its tannin or colounng matter, the water becoming quite red in a shoit 
time 

Cleaning Process — The cleaning piocess is as follows 
The bundles are put on a hook lastened in a post, by means of the tie at 
the smaller end, at a convenient height for the operatoi, who takes each 
strand separately of the largci end in Ins left hand, passes the thumb of his 
right hand quickly along the inner side, by w Inch operation the outei bark is 
completely separated iiom the fibre, and the nband of fibre is then 
thoroughly cleaned by two oi three scrapings with a small knife This com 
pletes the operation, w ith some loss, how cv er, say r one fifth, and if quickly 
dried in the sun it might at once be made up foi cxpoilation, but the 
appearance of the fibre is much improved by exposure (immediately aftei 
cleaning) on the grass to a night’s heavy dew, in Septembei oi October, oi a 
shower of ram during the rainy season After drying, the coloui improves, 
and there is no risk fiom mildew on the voy age homewards 


Other Species or Urtica and Boeiimerta {Uihcecc) 
Bon Rhlea, Wild oi Jungle Rheea, Boehmenm species 

In the piecedmg observations, the Bon oi BunBheea, that i?, 
Jungle Rheea, is so called as if it vveie the Dom Rheea or China 
Nettle in a wild state Of this tlieie is no pi oof, but con- 
siderable probability that it is a distinct species, possessed of 
many of the same propeities as the Ramee oi Rheea Nettle 
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Indeed, Major Ilannay, who has chiefly brought it into notice, 
says of Bon or Jungle llheea ( Bochmeiue species) that it is a 
jungle plant, common in the Assam forests, and tliimng best 
in the vicinity of natei or of running streams When unmo- 
lested it glows to a tice, but, by propei management, any 
quantity of young shoots can be obtained, and as the dmded 
loots affbid numerous shoots, the plant can be propagated by 
slips as well as by the seed Its cultivation for its fibie might 
be carried on as with the Willow m Europe 

By the Chinese in Assam it is said to be exported into 
Southern from Noithcm China It is cultivated largel} by 
the Hill tribes, north-west of Yeunan, and by the Singpoos 
and Dlioanncas of our own north-eastern fiontier, to a small 
extent only for a coaisc cloth, but chiefly foi nets The 
Nepaulese lecogmse it as the Lcepceah of Nepaul (‘Jouin 
Agri-Hoi tic Soc / vn, p 222 ) 

This fibre, m the state in which it has been sent, is well 
adapted foi lope-making It is about fnefeet in length, biown 
in colour, stiong, and flexible Capt W Thompson, of the 
house of Messrs Thompson, rope-makers, of Calcutta, says of it 
“ It is all that can be desu ed eithei foi canvas 01 lines, and only 
lequnes to be known to be generally used for such pm poses ” 
It was the land which was made into a five-inch lope by Messis. 
Iluddait (p 373,) along with the Dom Rheea oi Clnna-giass, and 
broke with a weight of about nine tons, oi piecisely 21,0251b 
Since then, it has been made up into lopes of various sizes, 
which have been carefully tested, and found in every case gieatly 
to exceed m tenacity those made of Russian Hemp of the same 
size, as shown m the Table at p 374- It has also been made up 
into lines and cords, some of them almost fine enough foi fishing 
lines m all which it displays its fitness for all such purposes, 
from the union of strength and flexibility There is no doubt 
that it would command a maiket as soon as its good qualities 
become known It would be desuable to ascertain whether, 
by pressing it between grooved rollers, or something of that kind, 
it could not be sent m a still cleanei state, and command a still 
higher price It was valued at £35 a ton 
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Mesakhee Fibre, Boelimerue species ( Uiticea ) 

Another fibie is enumerated by Majoi Hannay (‘ Journ Agn- 
Hoitic Soc/ vn, p. 217), which he says is called Mesalhee, and 
is an Ih tica , hut not a stinging one It is a slnubby tiee, pro- 
bably a species of Boehmena, and is very abundant Its young 
blanches, which aie tendei and red-coloured, as well as its 
leaves, are edible Only a small quantity was at first sent, but 
afterwaids three maunds of the fibi e, to Mcssis Gouger and Co , 
to asceitain the value of the fibre in the Home maiket Capt 
Thompson says of it, in a leport to the Agn-IIoiti cultural 
Society “I forwaid a log-line made of the fibre of the red 
Mesalhee plant, as also the remainder of the fibre itself I find 
the strength of it quite equal to Russia Hemp, but for w ant 
of being properly harvested, the fibres cling so close togethei 
that great loss of material takes place m hackling it I think 
it well adapted for coidage, and if hi ought into geneial use 
ought to bring as much as Petersbuigli Hemp ” ( c Journ Agri- 
Hortic Soc / viu, p 90 ) 

Major Hannay says “The Muirees and others might be 
induced to bung the fibre foi sale, but as the value of this 
Nettle in the maikct has not been asceitained, I have only 
offered at the rate of Rs 5 per maund, which, liowcvei, on 
account of the slow method of manipulation, has not been con- 
sidered remuneiative ” (1 c,p 89) 

Of Major Ilannay’s Nos 6, 7, and 8, the first, which is the 
foiegoing, he says is called Mesalhee or Mejingah , the otliei 
Mesalhee No 6 has but little fibie and veiy rough stem 
No 7 has much the same habits as Bon Rlicea, and can be 
cultivated like it Its fibre is also of the same charactei, but 
wdute, stiong, and durable It is used foi the same puiposes 

Capt Dalton, m a letter, dated 20tli July, 1854, lefeinng 
to what the Author had said respecting the Wild oi Bon Rlieea, 
wntes “As he alludes to the batch sent thiough this office by 
Major Hannay m 1853, he must refer to the ‘ Mesakhee/ of 
which large quantities are procurable, gi owing wild m Upper 
Muttock and elsewhere m the distiict The mstiuctions 
legardmg the specimen of Peteisbuig Hemp sent out as a 
sample are moie applicable to this fibie than to the Dom Rheea 
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I piopose to take measures for collecting as much of it as I can 
get picpaicd The cost will be fiom three to four annas a scci 
This might be accompanied by samples of the Bon liheea, Bon 
Sin c d , aud other fibres, all picpaicd to lescmble the Petersburgh 
Hemp If for these wild fibics wc had a good market, the 
fiontier tubes, Singphoos, &c, who understand how to piepaie 
them, might be induced to assist m supplying them ” The 
specimens which the Antlioi had icfericd to m the nbo\e com- 
munication weie sent undet the name of Bon Itlieea from India 
The two plants, Bon liheea and Mcsuhhcc, maybe identical 01 
ueai ly allied species, but tins cannot be ascei tamed without 
authentic Botanical specimens Majoi Ilannaj distinguishes 
the two kinds the Bon liheea being Ins No 2, and Mcsalhee 
No 6 in lnspapei m the Mourn Agn-IIortic Soc/ui, p 216 


Cnoii Putta, oi Surat, Uihca cicnulata ( Urliccce ). 

This plant is a nati\e of the lulls and \ alleys on the east of 
Bengal Dr Iloxbuigh obtained it first neai Luckipore It 
has since been found ncai the Pundua IIills Major Ilannay 
cnumeiates it among the fibrous plants of Assam It has an 
eiect shrubby stem, with oblong acute leaies, haung the mm gins 
cienulate oi slightly dentate, both sides alike the bark aimed 
with acute burning bans The sting pioduces great pam, 
extending to the armpit , abates aftei two or three days, but 
does not disappear entirely for nine days Major Ilannay says 
of this aud anothei, winch he enumerates as Nos 3 aud 4, and 
calls gigantic stinging Nettles, that they afford a quantity of 
fine white fibie, but apparently of no gieat stiength, and, by 
report, not veiy lasting Some of the Hill tribes use the fibie 
for fabricating coaise cloths 


IIoroo Surat of Assam, or Nlilgherry Nettle, XJittca 
hete? ophylla ( Ui ticece) 

The Hoi oo Surat of Assam, said to be the Ui tica hetei ophylla 
of Dr Roxbuigh, is the most widely diffused of the huge Indian 
Nettles, inasmuch as it is found m the Southern Concan, 
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on tlie Malabar coasts and specimens of fibie of what was 
called Neilglieny Nettle, produced by Urhca hetei ophylla, weie 
sent by Di Wight to tlie Exhibition of 1851 It is also found 
in Burmah and m Assam , and along the foot of the hills 
extends to the DeyiaDoon It may be seen even in the northern 
valleys of the Himalayas It is an annual, with erect angulai 
stems, marked with small white specks, m which aie inserted 
stiff, most acute bustles The leaves aie long, petioled, caudate 
at the base, vanously lobed, and towaids the top of the plant 
almost palmate, all aie grossly seirate, armed with the same 
bustles as the stem and branches, fiom four to eight inches 
long and nearly as bioad Di Roxbuigh says of it, that it is 
the most feiocious-looking plant he has seen, and it acts 
up to its appearance the least touch of any part pioducing most 
acute pain, but fortunately of slioit duration The baik 
abounds in fine, white, glossy, silk-like, strong fibre Majoi 
Hannay says of it, that it is the Hoioo Swat of the Assamese, 
and Known to the Bhotecas as the Serpah 01 Heipah, that the 
fibie is extensively used by them m the manufactuie of cloth 
It was recognized by the Chinese as the Theng Mali, and said 
to be puzed foi the softness of its fibie, as well as for its stiengtli 
As the seeds are quick of vegetation, the cultivation of this plant 
can be earned to any extent 

The fibre of this Nettle, sent fiom the Neilgliemes, is very 
long, soft, white, and silky, and has been much admit ed by 
many of the best judges of fibies The specimens weie sent 
by Hi Wight, and piepaied in a lude way by boiling by the 
Todawais of the Neilglieny Mountains Di Wight says of 
it, that “ it produces a beautifully fine and soft flax-like fibre, 
ii hicli the Todawars use as a tluead matenal, and if well pie- 
pared fitted to compete with Flax foi the manufacture of even 
very fine textrle fabrics ” 

This fibre could of couise be equally well prepared m a mul- 
titude of other places, some near, otheis distant fiom the sea 
Mi Marshall did not consider it well suited for Ins purpose. 
At Dundee, it was thought a veiy good fibre, but lather dry 
Mi Dickson, who has passed it through Ins machine and 
liquid, has lendeied it like a beautiful, soft, silky kind of Flax, 
and calls it a wondeiful fibie, of which the tow would be useful 
for mixing with wool, as has been done with the China-giass, and 
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the fibre used foi tl\e finest pm poses If this should be pio\ed 
to be the case on trial, it might no doubt be produced abun- 
dantly, and, with some improved pioccss of separation, aery 
cheaply, at easily accessible places on the Western Coast of the 
Indian Peninsula. 


Pooaii Finite, Boehmet la fmtescens (Uihcece) 

Dr Campbell, Supenntendent of Daijecling, addiessed a 
letter to the Agii-IIoitic Soc, foi wai ding a new description of 
Wild Hemp from Eastern Nipal and Sikkim, on behalf of 
Seigeant Crutcher, who used the fibre m Ins craft of sewing 
leather 

“ Desci iption of the Plant. The plant from winch the Hemp 
is made is called * Pooah J by the Parbuttias , f KienkF by the 
Lepchas, and f YenkP by the Limboos It grows to the 
height of six 01 eight feet, and vanes m the thickness of the 
stem fiom the size of a quill to that of the thumb The leaf 
is seirated, of a daik green coloui aboie, silvery white below, 
not hairy or stinging, and has a reddish pedicle of about thiee 
inches long The seed foims m small cui rant-like clusters 
along the top of the plant, and on alternate sides about an 
inch apart Two small leaves spring fiom the stem at the 
ceutie of and above each clustei of seed 

“ Habitat The f Pooah’ is not cultivated, but grows wild 
and abundantly in the valleys throughout the mountains of 
Eastern Nipal and Sikkim, at the foot of the Hills skirting 
the Taiai to the elevation of 1000 or 1200 feet, and within 
the mountains up to 3000 feet It is considered a lull plant, 
and not suited to the plains oi found m them It does not 
grow in the forest, but is chiefly found m open cleai places, and 
m some situations ovenuns the abandoned fields of the Hill 
people within the elevations which suit it It sheds its leaves 
in the winter, throws them out m Apnl and May, and flowers 
and seeds m August and September The exact period alteung 
of necessity with the elevation 

“ When used. It is cut down for use when the seed is 
foi med , this is the case with the common Flax, m Eui ope 
At this time the baik is most easily lemoved and the pioduce 
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is best Aftei tbe seed is ripe it is not fit for use, at least it is 
detenoiated 

“ Hoiv piepaied As soon as tlie plant is cut, the baik 01 
skin is lemoved This is very easily done It is then dned 
in the sun for a few days, when quite diy it is boiled with 
wood-aslies for foui 01 five lionis , when cold, it is beaten with 
a mallet on a flat stone until it becomes inthei pulpy, and all 
the woody poition of the baik has disappeaied, then it is 
well washed m puie spnng water and spiead out to diy Aftei 
exposure for a day 01 two to a blight sun it is leady for use 
When the finest dexcnption of fibie is wanted, the stuff aftei 
being boiled and beaten, is daubed ovei with wet clay, and 
spiead out to dry "When thoioughly dry the clay is lubbed 
and beaten out, the fibre is then leady foi spinning into 
thread, which is done with the common distaff 

“ Uses The e Pooalfl is principally used for fishing nets, 
foi which it is admuably adapted on account of its gieat 
strength of fibie and its extiaordinaiy powei of long lesisting 
the effects of watei It is also used foi making game-bags, 
twine, and lopes It is consideied ivell adapted foi making 
cloth, but is not much used m this way ” 

Di Falconer lecognized the “ Pooali” as the “ Boelimeua 
fiutescens of Botanists, common at lowei elevations on the 
Himalayas fiom Guihwal to the Sikkim lulls (Ganges to 
Burrampootei) In the outei hills of Guihwal and Kumaon 
it is called c Poee/ and the tough fibre is used there for 
making nets In Darjeeling, B fiutescens goes by a sinnlai 
name, f Pooah , 5 and the fibie is used foi similai purposes It 
was fiist descnbed by Thunbeig, who distinguishes it fiom the 
textile species, Boehmena (or Uitica) nivea, which glows tlieie 
in abundance ” 

Capt Thompson, to whom the specimens of Pooali fibie 
weie sent, says of it, that, “ when propeily diessed, it is quite 
equal to the best Eui ope Flax, and will pioduce bettei sailcloth 
than any other substance I have seen in India I obseive, 
fiom Di Campbell's communication, that mud is used m the 
piepaiation, which clogs it too much, & c My supeimtendent, 
Mr W. Rownee, who undeistands the natuie of these sub- 
stances, tells me, that if potash were used m the piepaiation 
(which is mvanably done with Russian Hemp and Flax) instead 

24 
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of clay 01 mud, that the colom Mould he improved, the sub- 
stance lendcied easy to diess, and not liable to so much waste 
in manufactuiing ” SeigCAnt Ciutchei thought that the fibre 
might be supplied foi foui mpees a mauiul, when lmge quan- 
tities ueie pi epaied Capt Thompson thought that it would 
be wmitli twelve mpees a mannd in Calcutta 


Omen IIxm vla\ an Nittiis 

Majoi Suetenham,when wiitmgiespecting the MalooCteepei 
(v p 29G), mentions the lai ge Nettle of Guilin al w Inch he saj s 
is consideied by the natnes as supcnoi to Bhang, 01 the tiue 
Hemp thus “Theieis anothei plant that gi on s m the nitcnor 
of the Hills fiom which stiongei lopes e\en than the Hemp 
aie said to be made I allude to the large Nettle plant I 
liaie seen this giowmg to the height of fouiteen or fifteen feet, 
the Hill people in prepaung lopes fiom this plant, steep it for 
three days only, and then stnp off the fibie , this is done in a 
contiaiy method to the Hemp stnpping, ? c , the top of the 
Nettle is bioken off, and the filne pulled down fiom the 
tlnn end ” 

Capt Huddleston, in Ins paper on the Hemp of the Hima- 
layas, mentions also othei filnes Among these “ The largei 
Nettle called Jm hundaloo, Kundaloo, and Kabul, glows chiefly 
m the noitliein paits of the distuct, m gieat quantities, it also 
grow T s in the middle ones, and fiom its fibies the natnes 
make lope foi tying up then cattle and snow -sandals One 
bundle will produce about a seei offline, but it is not collected 
for sale The plant glows about eight 01 nine feet high, and 
the stalks aie about the size of afingei in thickness It is cut 
m the cold season,’ and the stalks aie soaked a few dais in 
w r atei befoie the fibie is stripped off fiom the thick end like 
Hemp ” ( f Tians Agu-Hoitic Soc / vm, p 275) 

Di Campbell also mentions the gigantic stinging Nettle of 
the Nipal and Sikkim Hills, as made into Hemp and used in 
making the cloth called “Bangia” The piepaiation is the 
same as the “ Pooah ” The Bangia is haidei and stiffei 
than the Pooah,” and not adapted to making coidage 
and nets 
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Mi C G-ubbms, CS ; when at Simla, forwaided some 
specimens of fibious matenal pioduced by a species of Uitica 
glowing about and below Simla, used by the natives of those 
paits foi making string The piocess, which he descubes as 
employed foi separating this fibie, is interesting fiom its sim- 
plicity The plant is cut m Octobei, and diied m the sun, 
when buttle it is beaten, and the fibies sepaiate easily He 
observes “Seeing it stated that tlieie was consideiable labour 
requned m cleaning the fibie, I made paiticulai inqumes on 
this head, and as far as I can learn, tlieie is no greater 
tiouble m cleaning the fibie of the Uitica when meiely dned, 
than is expei lenced with the Hemp of the Hills which is not 
rotted in vatei ” Hence the sepaiation would seem to be 
effected entnely by the dry piocess and mechanical means 

Capt Barney, when Assist Pol Agent at Subathoo, sent a 
net foimed fiom the fibie of a Stinging Nettle, which grows 
m the same locality as that described by Mi G-ubbms, as 
he says 

“ 1st The Nettles from which this sample was wove, giew in 
the low valleys adjacent to the Hill Station of Simla m the 
Himalaya Mountains 

“ 2d The vegetable abounds in all the lavmes and valleys 
of those mountains, and foi ms one of the most rank weeds of 
these places, dunng the lamy months 

“3d In August and Septembei, when it is in peifection, it 
can be obtained in any quantity, 1 mining fiom five to six and 
seven feet m height 

“4th As far as I have been able to asceitam, it is chiefly 
in demand, if not at piesent wholly so, for fishing nets, in con- 
sequence of the vntue ascubed to the coid -wove fiom it, of 
gaming mci eased stiength by constant immeision m watei, and 
resisting decay fiom that element longei than any other de- 
scription of coids 

“ 5th The weed is known throughout the lower and centre 
ranges of the Himalayas by the names Babar, or Allow, oi 
Bichoo, the last evidently consequent on its stinging pioperty, 
being the common designation of the scorpion 

“6th The following is the prepaiation to which the aiticle 
is subjected by the natives of the place , but, I doubt not, much 
of the process might be omitted or simplified 
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“ 1st Being cut in August or September, Ibo ^ cod is 
exposed foi one night m tbc open ;ur 

" 2d Tlic stalk is then shipped of leaves and dried in 
the sun 

“ 3d 'When well dned it is deposited m an earthen pot which 
contains water mixed with ashes (the ufuso remains of am 
wood hie), and boiled for four and twentr hours 

“4th The stalk thus boiled is then taken to a stream and 
well washed 

“nth The Hemp is then hi ought home, and being sprinkled 
with flour (otta) (of tbc giam called Koda), it is again dried 
in the sun, and aftcrwaids spun at am tune into cord for lifts 
of cr cry dcscnption ” 

As no distinctive clmr.ictcis arc given of these Nettles, it 
is impossible (o determine the icspcclivc species In fiuihwal 
and near Simla, Ui licet inuhntn and U hcl(roph)/U(t aie 
common as stinging Nettles, as well as some others, while of 
species of Bochmcrm, the Ji frutwceni, macro*lachya, Gor/lndo, 
s ahnfoha , me found, and all piobabh abound in fibic, though 
a few only lime been as \ct ascertained to do so, as lias been 
mentioned in the preceding pages. 

STIU TsGTII 01 Till Hill I \ OH M ITCl 1I11UIS 

With lcgaid to the strength of these Nettle bines, it has 
alicadv been stated tint Di Roxbuigh found the 11 ami oi 
Caloec boi e 2401b , when Ucmpboic 1581b , and Sunn 1501b , 
v Table, p 2G8 [Messrs Shaipe, in 1815, found a coul bore 
2521b, when Russian Hemp was onl\ icquircd to Leal 821b 
So m oui experiments with these fibics m an untwisted state 
(aheady quoted at p 131), Pctcisbuigh Ilcmp boic onl\ 1G0 lb , 
when China-giass boic 250 lb, the Rheea 320 1b, and the 
Wild Rheea 313 lb Mi Henley had previously found the 
Knnkhooia or Rheea to bem about tlnee times the weight ol 
Russian Hemp Capt Thompson also thought it about tlnee 
times as stiong, and though lathei too wny, he consuleied it 
would make excellent coulage, as well as canvas But though 
this is too valuable to be applied to such pui poses, we have 
in the Wild Rheea equal stiengtli with gicatei flexibility, and 
all that is lequued, as is appaient fiom the following nb- 
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stiact of tlie expenments made at Messrs Huddarfs, lefened 
to at p 355 


Experiments on Strength of Rope made from samples of Fibre of the gj owtk 
of India, received from Dr Royle, at Messrs Huddart's Rope-manufac 
tory , Limehouse, Feb 13, 1854 
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Wild Rheea, 1st e\pt 

41 

44 

132 

19,032 

*844 

4f 
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1 m 16 

Ditto, 2d e\pt 

41 

44 
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Rheea Fibre 

4£ 

44 

132 
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So Messis Morgan, having made some rope foi Mr Sangstei 
with the Rheea sent him by Major Hannay from Assam, found 
it to he at least 50 pei cent bettei than similai lope made of 
Russian Hemp This is conspicuous also in the following 
expeuments The excellence of the fibre foi lines and fine 
cordage is paiticularly observable in the fine thread called 
Talli Rami from Smgapoie, as likewise m the delicate nets, 
some of which seem fine enough for lace instead of foi catching 
fish The fitness of the Wild Rheea, fiom its stiength, flexi- 
bility, and durability, is seen in the vanous kinds of line and 
cord -which the Author has had made of it m this country, as 
well for fishing lines, as bowstrings, clewlines for hammocks, 
&c , m order to show its fitness for all and every purpose to 
which fibious substances require to be applied 

A subsequent report was made on the strength of these 
fibres, when twisted into cords and rope of diffeient sizes 

“ In continuation of the experiments which I made on the 
strength of some Indian fibres m then untwisted state, I beg 
leave to subjoin an account of some others that I thought it 
desirable to have made on some of these fibres after they had 
been twisted into twine, cord, and lope, of different kinds, by 
a regulai rope-maker. This I have had done in older to 
obviate the objections which aie made against new articles 
by ignoiance oi piejudice, or from the opposition of interested 
paities 

“These coids and lopes having been subjected to a fiesh set 
oi expeuments, and compaied with otheis made oi Russian 
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For the sake of companson we lepuntthe expenments made 
with the untwisted selvages of some of the same fibies, and of 
which the specimens weie veiy caiefully piepaied by Geoige 
Aston, and then stiengtli tiled m the office of theMilitaiy Stoies 


Petersburgh Clean Hemp 

A fibre from Tra\ ancore, called Wukka 

Yercum fibre 

Jubbulpore Hemp 

China grass, from China 

Rlieea fibre or China grass, from Assam 

Wild Rheea, also from Assam 


broke with 160 11) 
.. 175 

„ 190 

„ 190 

„ 250 

„ 3 0 

„ 343 


Hemp from Kote Kangra, in the Himalayas, bore 400 lb \uthout breaking 


The other tables, in which the stiengtli of vauous Indian 
fibies is given, as tested by diffeient expenmentalists, aie to 
be seen, of Pine-apple fibie at p 41, of Agave, &c , p 49, 
of Mooiva, p 56, of Plantain, p 88, of diffeient fibies, 
pp 268, 269, of Sunn, pp 277, 289, Jubbulpoie Hemp and 
Dhuncliee fibie, p 292, of Mudai, p, 310, of Himalayan 
Hemp, p 331, and of othei fibies, p 332, of Rheea and other 
Nettles, pp 347, 355, 364, 372 


We have thus earned our investigation of fibie-yieldmg 
plants fiom Glasses m the Endogens to Nettles among the 
Exogens We have found that in following an anangement 
according to the Botanical affinities of plants, we have obtained 
some impoitant piactical lesults Inasmuch, as we have seen 
diffeient plants with then pioducts, possessed of the same 
propei ties, giouped togethei in the same natuial families, and 
have been led to mfei how appiopnately we mayseaicli among 
these veiy groups, foi othei fibious plants m wliatevei countiy 
we may be m, though none exceed India in such natuial uches 
We may congiatulate oui leaders that the anangement has 
bi ought us to conclude with a family like that of the Nettles, of 
Avhieh somanyof thespecies aie conspicuous foi fibious piopeities, 

' each consisting of numeious individuals widely distnbuted, and 
which aie easily cultivated They appeal useless only because 
so few take the tiouble, oi, we should lathei say, enjoy the 
pleasuie of reading the wide-spiead book of Natuie When 
some of the impioved methods of sepaiatmg fibie aie success- 
fully applied to such plants as the Rheea and Wild Rheea, 



370 


CONCLUDING OBSritVATION S 


tlic benefits to India and the world n ill be incalculable For tliev 
aie exceeded by none m fintnc , -«, excel all others in ‘trength, 
and maybe fitly compared to the trunk of the elephant, v.lnch 
can pick up a needle or loot np a tree 


CONCLUDING OBSERVATIONS 

The Author having endeavoured to earn* out what he stated 
to be his opinion in his Lecture before the Society of Arts, 
finds he cannot do better than conclude as he did then 

“The foregoing enumeration mil, I hope, be considered 
sufficiently extended to piove that India posse^es a number of 
plants, many of them -valuable as ai tides of food, or for othei 
pioperties, and which are capable of vieldmg verv excellent 
kinds of filne, useful either foi Paper-making, for Textile fabrics 
or for Cordage They van m fineness and in strength, as is 
required foi the vanous wants of the arts and manufactures of 
civilised life It would be easy to exteud the list (as has been 
done in this work) with the names of many other plants which 
are alieady employed by the natives of India, or which have 
been subjected to expenment by Europeans But it will, per- 
haps, be better to recapitulate the roost important of the 
subjects which I have brought before vour notice Neglecting 
th" Grasses, which, however, are not to be forgotten, if we want 
a cheap material for paper-making and this is far from an 
unimportant object, considering the constantly increasing 
demands and the using prices, of the raw material required for 
this indispensable requisite of civilised life That paper so 
made will not be devoid of many useful properties I feel well 
assured, from the pleasure I have mjself experienced m 
writing these notes on paper made from straw But it is among 
the white-fibred plants, such as the Moon a, the Aloe, and 
the Agave, also m the Pine- apple, and, above all, in the Plan- 
tain, that w e have boundless supplies of material, not only for 
paper-making, but for the finest as well as the coaisest textile 
fabncs, and for coidage which may lival Manilla Hemp, 01 the 
Amencan Agave, which bridges over biondriveis The oakum 
of these plants may be converted into papei , and that made 
fiom the Plantain is lemarkable as well foi fineness as foi 
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toughness The fibies may be woven into fabucs of diffeient 
qualities , and though they may not be well fitted foi making 
knots, they may yet be twisted into lopes which are capable of 
bearing consideiable strains, and possess the advantage in then 
w lute colom, of not being likely to deceive the pnrchasei by a 
semblance to Hemp So if we lequire a fibre which shall 
unite with stiength the piopeity of being almost indestructible 
un dei watei, we have only to employ the black hoisehair-like 
fibies of the Ejoo or Sago Palm, which has also all the lightness 
of the Coir of the Cocoa-nut 1 * * * * * * * * * * * 

' “ Among the Malvaceous and Leguminous plants, or those 

among which the Brown Hemp, the Dhunchee, and Sunn of 
India aie found, with the Jute among the Linden tube, we 
have a variety of cheap pioducts, because the plants can be 
grown with ease, and their fibies separated with facility The 
supply may, moreovei, be indefinitely and lapidly expanded, 
because they foim a part of the oidmaiy cultuie Though 
these do not possess all the strength, they have the colour of 
Hemp, which I am told is an advantage, and they are ad- 
mil ably adapted foi many coarse fabucs, as well as foi cord- 
age for oidmaiy pui poses Many of them also are edible, like 

the Okhio of the West Indies and the Bam turai of India, 
and, therefore, we may, as m the case of the Plantain, be multi- 
plying the supply of food foi the body, at the same time that we 
aie increasing the means foi diffusing information foi the mind 33 
[Though numerous attempts have been made to pioduce 
mei cliantable Flax m India and without much success, chiefly 
fiom inattention to physical desiderata, I believe there is at 
piesent a veiy favorable prospect of getting some good Flax 


1 Since the articles on Moon a, Pine-apple, Manilla Hemp, and Plantain were 

written, the Author has received specimens from Bombay, from Dr Gibson, of cord 

made from the first, under his direction, who states that the plant is abundant 

on that side of India, and yields one of their strongest fibres Dr Oxley, at 

Singapore, writes that thousands of acres of Pme-apple plant cover the adjacent 

islands , so that the supply might be considered inexhaustible, of a fibre remarkable 

as well for fineness as for strength , and also, that the Musa textihs of Manilla grows 

frecl\ there, and would thrive well in the low lands, if these were drained Dr Hunter, 

of Madras, has stated that Plantain fibre has begun to be exported from the West 

or Malabar coast of India Indeed, se\eral of the fibres mentioned mtheaboie 

Lecture and m this work base been imported during the year into this country, oi 

lmcbcen sent as specimens, from new sources 
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should be connected with Societies intei ested m the investi- 
gation of such subjects, and publishing Journals wheie the 
learning, the science, and the practical applications connected 
with each subject should be published I could almost hope 
that the time is come (01 very neaily so) in which knowledge 
of Natuial Subjects should be consideied a pait of General 
Education, and that what is called the study of Geogiaphy be 
connected with a geneial knowledge of the Soils, the Climates, 
the Plants, and the Animals of the different legions of the globe, 
and not be confined, as it often is, to boundanes, to the height 
of mountains, the length of uveis, and to a bare enumeiation of 
places. Some of the impioved views now entei tamed on such 
subjects must be ascribed to the discovery that so many made 
of their own ignoiance at the Great Exhibition of 1851, which 
in this, as m so many points, will continue to be, as it has 
alieady been, of immense benefit both to piodueeis and con- 
sumers in all paits of the world ” 

Finally, the Author may say, that if there is any tiuth in 
the mfoimation which he has brought togethei, 01 m the 
inferences which he has diawn, there need be no want of, but 
an abundant supply of cheap and effective matenals foi Papei- 
malang, and oui textile manufactuies fiom the vegetable 
kingdom need not be confined to Flax and to Cotton While 
with legal d to cordage, neitliei oui Royal noi our Mei can tile 
Manne need lestrict themselves to Euiopean souices of supply 
So if, for fishing nets, track -lopes, and mme-ropes, ve ie- 
quire the utmost degiee of strength m the smallest amount 
of space, the i equisites aie to be found m some of these Onental 
fibres, as, foi example, m the Rheeas of Assam, the Rami of the 
Malays, oi the Cbu Ma of China These pioduce fibies of 
diffeient degiees of fineness, accoidmg as they aie taken fiom 
the latei oi the earlier ciops, so, while the one may uval the 
softest Flax m fineness, the othei may exceed the Russian, or 
any othei except Himalayan Hemp, in stiength 
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MATERIALS FOR PAPER-M DICING 

The deficient supply of and an increasing price foi, the 
mntcnals for making papci, with the prospect of a still gieater 
consumption, Inning for some time excited the attention of 
manuf.ictuicis and of the public, thcAuthoi has, like otlieis, been 
lequcsted to state w hat piobahlc souiccs of supph wcie open 
to the manufactuici 

In histones of the manufacture of papci, the Chinese are 
genciallv acknowledged to ha\c been the fust to ha\e made 
papci fioin pulp The Egyptian papci, oi Papmis, was made 
by gumming slices of \cgetablc tissue together mulct piessure 
So what is called Rice papci consists only of thin slices of 
cellulni tissue of a little-known plant The Ainbs arc supposed 
to ha\e leaint the art m the eighth century from the Chinese, 
but much more probably fiom the Hindoos, as they translated 
many of then woiks and adopted much of then science (t the 
Author's f Essay on the Antiquity of Hindoo Medicine 3 ) The 
Aiabs aie fuithci said to ham introduced the ait of papei - 
making into Spam in the ninth 01 tenth centuiy Papci was 
fiist made at Nuiembmg in the mai 1390, but in England not 
till the yeai 1450 

Theie is no doubt that the manufactuic of papci fiom pulp 
has been known in China fiom iciy caily times it is said foi 
at least 2000 years The}' employ a vast vanety of fibious 
substances foi this manufactuic, and apply papei to a lariety 
of uses little thought of in otliei countucs They make up an 
infinite vanety of kinds, fiom the coaise, heavy, half-inch-thick 
touch-papei, foi letaimug a slow, enduung fiie, to the beautiful 
so-called India paper suited foi oui finest pi oof engiavings 
In the tea-chests there is a lavish use of many thicknesses of 
papei If a hut oi boat is leaky ovei-head, the bed is protected 
by a large sheet of oiled paper If a shopkeeper wants to tie 
up a parcel, he seizes a stup of tough paper, and by lolling it 
on his thigh at once converts it into a stiong pack-thiead 
Even patches on a tom sail aie at times made of tough paper, 
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as we have been infoxmed by an intelligent visitoi to that 
countiy It is the cheapest of matenals m daily use, and the 
manufactuieis aie veiy numeions They make it of Rice 
stiaw, of young Bamboos, of different fibies, and of the bailc of 
the Papei Mulbeny Showing that the mventois of the ait 
make use chiefly of unwoven fibres, though they also employ 
lefuse cloth and silk, & c 

So India, though hardly evei mentioned m histones of the art, 
is a countiy wheie considerable quantities of papei aie made, 
though not geneially of a good quality , then thick ink does not 
so much lequue this Theie aie small manufactories of it m most 
paits of the countiy, and to a considerable extent at such places 
as Ahmedabad, Lucnow, &c As we have seen m the foie- 
going pages, a gieat vauety of Abies, such as Jute, Sunn, 
Ambaiee, Mooiva, and old sacks and fishing nets aie also 
employed, though m general the natives prefei the Sunn fibie 
The Himalayan piocess with the mnei baik of the Papei plant 
veiy much lesembles that of the Chinese with the Paper Mul- 
beny It is piobable theiefoie that the ait was intioduced 
fi om that counti y into the Himalayas, and not fiom India Into 
which it was piohably earned at a veiy eaily penod, and fiom 
thence learnt by the Aiabs, who would haidly else have 
used Cotton, an Indian pioduct The Hindoos themselves, 
as I am mfoimed by Piofessor Wilson, still used, about the be- 
ginning of the Chnstian eia, 01 as late as the age of the Diamas, 
the mnei baik of the Bhurja 01 Buch ( Betula Bhojputtw) 
foi wntmg on In Southern legions the leaves of the Palmna 
and of the Talipat aie well known to have been long used, as 
they still aie, for writing on with a style But the manufactuie 
of papei fiom pulp has long been established m India, and 
befoie the Aiabs began to make translations fiom the Sanscut, 
at the same time that they did so from Gieek wnteis 

Di Buchanan, in his suivey of the lowei piovmces of the 
Bengal Piesidency, has given an account of the manufacture of 
papei fiom Pat 01 Jute [Coichoius olitorius) at Dmagepore, and 
in Beliar, &c , fiom Sunn (Ci otalai la juncea ) It is also so made 
in otliei paits of the countiy, as well as from Hibiscus fibi e And 
tlieie can be no difficulty in doing so with the numeious fibious 
matenals which India pioduces m such vast variety, and winch 
we have alieady mentioned m so much detail 
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It is objected that pulp from unwoven fibres does not draw 
through, the present machinery so well as that made from lags 
A modification of machinery would remedy this. But it is pro- 
bable that if the half-stuff weie made fiom the clean bark 
without first sepaiatmg the fibres, these might piobably be so 
entangled as to answer some of the effects of the weaving 
As rags have to be collected, cut, cleaned, and bleached, the 
Author cannot but think that the pnmitive method of using the 
bark of suitable plants and tiees will affoid both a cheap and 
an effectual substitute Besides which the supply of lags must 
come shoit of the mci easing demands of the world for papei 

Bengal and the east coast of the Bay of Bengal, as well as 
the Malabar or west coast of India, are the places wheie the 
giowth of suitable matenals, from the warmth and moisture of 
the climate, is most abundant, and the conveyance by sea is 
at the same time most easy In Arracan the price of Bast, 
even made into rope, is one rupee per maund ( v p 238 ) 

As the gieatest natuial riches would be of little value unless 
they could be made available at leasonable rates, the Autlioi 
consulted Mr Henley, who is piactically well acquainted with 
the usages of the people and the rates at which then seivices 
may be obtained He has favoured the Authoi with letteis 
on the subject, and has also published a paper m the ‘ Journal 
of the Society of Aits’ foi 1854, p 486 He tlieie obseives 
cc It is to India we must look foi extensive and cheap supplies, 
for it is theie alone we find the necessaiy conditions of veiy low- 
puced and intelligent labour, with an abundance of elementaiy 
suitable materials, and that as articles of small price aie par- 
ticularly sensitive of charges, such as of freight, &c , it is only 
by large operations that an aveiage of low charges can be 
accomplished " 

Suitable matenals being abundant, he pioposes that it should 
be i educed to the state of half-stuff by the aid of the Dhenkee, 
already mentioned at p 8b, as an instrument to be found in 
almost every house m Bengal, being used for husking rice, the 
preparation of tobacco, of drugs, dye-stuffs, and brick-dust 

The charges to London, including ft eight, insurance, ex- 
change, dock, and m fact all commercial cliaiges, he estimates 
at £7 per ton weight It is necessary to specify the ton weight, 
as the ton for fi eight would be only 16 cwt The cost of 
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half-stuff, as alieady quoted at p 86, of diffeient qualities, would 
be about £& 4 s and £7 , as contiacts could be made at the 
late of Rs 1 8, oi 3s , to Rs 2 8, oi 5s , pei maund of 82 lb , 
deliverable at any cential depot within a ladius of twenty miles 
The expenses of agency, conveyance, &c , m India, about £2 2s , 
and of freight to London, and other expenses, about £7 , so 
that the louei quality might be impoited heie for .Cl 3 4s, and 
the bettei quality, equal to linen lags, foi J216 5s 

“ It would be necessaiy to have lecouise to the usual Indian 
system of making cash advances to conti actois ere a pound of 
the goods had any existence Such, liouevei, is the umveisal 
system of the countiy The natives, it must be admitted, aie 
wondeifullj r faithful on the uhole in adhenng to then baigams ” 
"The method pioposes to avail itself at once of then own 
simple aits, it bungs the question as neaily as possible to the 
state of a domestic mdustiv, evei the most economical m such 
countues, it leduces to the louest point the cliaige of col- 
lecting fiom extensne distncts the vanous elementaiy matteis 
which might piesent themselves” 

Di L Playfan, m a communication on this subject, obseives, 
that the puce mentioned in the Tieasuij lettei, of 2d to 2-d 
pei lb foi a partially piepaied pulp, is bj most makeis consideied 
to be too high, and that mateiials should be looked for at the 
puce of Id to lb/ pei lb foi loughly piepaied pulp, but if 
bleached, oi in as fai an advanced state mtli legal d to coloui and 
textuie as cotton oi linen lag, then 2\d to 4c? pci lb might be 
obtained, “ The quantity of any piomismg matenal sent home 
foi expeament should not be less than half a ton in weight,” 
though in some cases a cut will gite satisfactoiy lesnlts 

To seive as points ol companson we may lieie mseit a 
notice of the oidinaiy and the mcieased puces of iag3 fiom 
the ‘Journal of the Society of Aits ’ 


A 

26s 

32s to 31s 

per cwt 

B 

16s 

20s 


C 

11s 6tf 

15s 

»» 

D 

7s 

10s 

»» 


Bleaching salts, alkali, alum, hide pieces foi size, aie otliei 
aiticles lequned, and all have mcieased in puce 

Of the quantity of matenal that is lequned, lie may fonn 

25 
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borne idea tiom the fact that 1 77. ('Go, 009 lb weight of pnpci 
hoc procluc eel m 18oo m Cheat Hr it mu 

C 

The Autlioi haring beta leque^tcd to gne his opinion re- 
specting an liictcnsed supplr ot ^Intermix tor I’npei-iuahing, did 
so in the llcport whuh is subjoined to the following 

Copt/ of Cot le^pondiiue tut men the IX pat timnt^ oj the 
Tninury and Bond of 'Jtcdi, vi ntjaul to tin tmnawip 
Saintly oj l/u dlutuiul' Jot tin 1'itbt notion o) Pitpu 

(I’rmtid l>\ ouUr of the Houm. ot Cmumi'ii« ' 

Tuxisrur Chambeis, Fiduitnir lt>, ISot 
Sti, 1 am commanded In the Louis Coimuissioncis of Ilei 
iMnjcstr’s Tuasuir to acquaint roll that it lun been lepuucnted 
to then Loidslups that gieat and incicismg sc ucitr lias been 
felt ot late m obtaining supplier of the law mateiial of paper, 
consisting not ouh ot lags, but nho laigeh of the u fine of 
cotton- and fla\-inills It is stated that within the last ten 
rears the puces ot tlic^e aitichs hare gicatlr wlrnuccd, that 
lags can be imported tiom onlr a lew puts ot Thu ope, and 
that as thcic is no icguhu and open maihet fen lags and the 
other materials used m the liiauufactuie ot pnpci, in ei cased 
demand and high puce do not cull loith lncieascd supph, as in 
otliei aiticles of commeue tiom alnoad 

AVith a mow to dimmish the nieomemenee thus felt, it has 
been suggested to mr Louis, that 1 lei Majcsti’s Consuls 
abioad might be iiuti noted to obtain information, and pioeine 
samples ot regetable hlne m then lcspcctirc localities, applicable 
to the mamitactuic of paper In doing this, it would have to 
be borne nr mind that the gieat essential of such an a* tide 
must be its cheapness, to com the high tic lights now pier ailing, 
and which, rt mar be anticipated, will prerail tor some time 
As regards the nature ot the ai tides, rnr lands aie informed, 
that ruth the exception ot jute e auras and gunirr bagging, 
crcrr description ot regetable fibre is now capable of being 
bleached, and is arnilnble for (me pnpei s Filnous reeds and 
irrshes, the inner bai k ot mam tiees, and sereial hinds of 
regetable libic m warm or tiopieal eountues, aie substances 
lihch to be ot scrrice, especiallr wheie then could be nnpoitcd 
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as dunnage among the caigo, 01 in compiessed bales, but 
quantity and steadiness of supply aie essential. As legal ds 
puce, my Loids understand that if the aiticle could be laid 
down so as to cost fiom 2d to 2 \d pei lb uhen punfied and 
bleached, without lechonmg the cost of piepaiation, it Mould 
be sufficiently low to answei the pm pose in view 

My Loids lequest that you Mill bung tins subject undei the 
consideration of the Louis of the Committee of Piny Council 
foi Tiade, and move then Loidslnps, if they concui in the 
expediency of the inquny heie suggested, to communicate on 
the subject uith the Foieign Office, m oulei that thenecessaiy 
circulai mstiuctions may be issued to Iiei Majesty’s Consuls 
abioad, to cairy out the objects adveited to 

I am, &c , 

James Booth, Esq , &c (Signed) James Wilson 

Boaid of Tiade, Apul 19, 1854 

Sn, I am dnected by the Loids of the Committee of Pi ivy 
Council foi Tiade to foinaul to jou a copy of a communication 
received fiom the Loids of Iiei Majesty’s Tieasuiy, and to 
lequest that the Commissioneis foi the Allans of India may 
bung it undei the notice of the Chau man and Lncctois of the 
Honoiable East India Company, with a ueM to obtaining the 
opinion of Dr Foibes Royle, the officei m cliaige of the 
scientific conespondence lelating to the vegetable pioductions 
of India 

I have, &c , 

Sn T N Redmgton, & c (Signed) J Emerson Tennent 

India Boaid, May 15, 1854 

Sn, — In leply to youi lettei of the 19th ult , enclosing a 
lettei addiessed to the Boaul of Tiade by the Tieasuiy 
lespecting the piocuiation of law material for the nianufactme 
of papei, I am dnected by the Commissioneis foi the Affans of 
India to tiansmit to you a lepoit by Di Royle, leceived fiom 
the East India House upon this subject, in compliance until 
the object expiessed m youi lettei 

I have, &c , 

Su J E Tennent, &c (Signed) T N Redington 
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Memorandum on Mataiah foi the nunwfartme of Papa 
piocmahle fiom India 

In leply to the lefcrcncc from the Louis of the Committee 
of Pi ivy Council for Trade, acquiring im opinion lcspcctmg 
lncieased supplies of law material foi Papei -making, I hcg to 
he allowed to obseue that it is a subject on which I ha\e of 
late been fiequently consulted, and have communicated much 
of the following infoimation. 1 

Paper, it is well known, is in Europe made chiefly from 
linen or cotton lags, but also from the refuse and sweepings of 
cotton- and flax-mills, as also of the coverings of oui cotton 
bales and of worn-out ropes But papei is also made from the 
stems and lea\es of many grasses, as fiom lice stiaw, and from 
the bamboo by the Chinese, and of late from common straw in 
this countiy, and men fiom wood shavings The fihious pait 
of many Lily- and Aloe-leaved plants have been com cited into 
excellent paper m India, where the fibres of Tiliaceous, Mal- 
vaccous, and Leguminous plants aie employed for the same 
puipose as m the Himalayas, one of the Lace-baik tube (p 
310) is similaily employed, and in China one of the Mulbcirv 
tube, and the Nettle m Holland I mention these vanous 
souices, because plants belonging to the same families as the 
above abound in India and othci waira countnes, and aie 
capable of yielding a very abundant and never- failing supply of 
sufficiently cheap and veiy excellent matenal foi papei -making 
of all lands Some may be used without any further piocess 
of bleaching, but all aie capable of having am colom thev may 
possess destroyed by chemical means I would not except 
the jute canvas oi gunny bagging, because I have seen 
specimens of jute of a beautiful silky white, both plain and 
manufactured into fabncs foi furniture, & c, &c, as shown by 
the late Colonel Calveit at the East India House 

As the Chinese make papei of nee stiaw, and of the young 
shoots of the bamhoo, while the Hindoos make lopes of 
diffeient glasses (such as Sacchai urn Munja and S Sai a) strong 
enough for then Peisian wheels as well as foi towing lines, it 
is evident that these and piobably many otheis contain a suffi- 

1 Some of it as published about the same time m the ‘ Gardener’s Cliromclc ’ 
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ciency of fibrous matenal foi paper-making (p 30) The 
cultivated Ceieals cannot well be tinned to muck account, foi 
tbeu stiaw foims the chief food foi cattle, but as the country 
abounds with glass jungles, u Inch aie m the autumn of eveiy 
yeai burnt down in oidei that the young blades may spung up 
and afford pastuiage foi cattle, it is eudent that tlieie aie 
manj r situations ulieie a sufficiency might be cut down before 
it has become peifectly dried up, and com ei ted into half-stuff 
foi papei -makers [as might also tlieiefuse of the Sugai-cane] 

Of the Sedges (p 33) also some aie, m India, employed foi 
making lopes, as the Bhabhui oi Enophoium cannabininn , 
foi making lope budges foi ciossmg some of the hill tonents 
The Papyius we know Mas used by the Egyptians foi making 
then paper, but this was by cutting the malenal into thm 
slices and making these adheie togethei undei piessuie But 
otlieis of the genus, as the Cy perns ter/eium, is used m India 
foi mat-making As these plants as well as Hushes glow to- 
gethei m laige quantities, it would be quite possible in many 
places to turn them to piofitable account 

Many paits of the woild abound m the Lily- and Aloe-leaved 
plants Minch have been alluded to above, and of which the 
leaves contain much easily sepai able fibrous matenals These 
belong to the geneia Agave, Aloe, Yucca, Sausevieia, J3iomelia, 
and otlieis, all of n Inch abound m white-colouied fibies, ap- 
plicable to vanous useful puiposes, and of which the tow might 
be used foi papei-making and consideiable supplies obtained 
Paper used to be made fiom the Sansevieia m Tiiclnuopoly, 
and some has been made at Madias, of the unbleached Agave 
alone, and also mixed with old gunny bags (pp 37, 41, 51, 57 ) 
[Recently, also, fiom the leaf of the Pandanus, p 35 J 

[The Anow-ioot (p 60) and Ginger tubes (p 61), con- 
taining such plants as those yielding the fecula called Auow- 
loot, Tous les Mois, Tikkui, &c, and Gmgei, Tuimenc, Car- 
damoms, &c , all have annual stems and leaves, which aie the 
lefuse of the piesent cultuie, and might yield an abundant 
supply of half-stuff ] 

Among cultivated plants theie is piobably nothing so well 
calculated to yield a large supply of material fit foi making 
paper of almost eveiy quality as the Plantain {Musa paradisiaca) 
( v p 61), so extensively cultivated in all tiopical countnes on 
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account of its fiuit, and of winch the fibre-yielding steins are 
applied to no useful pin pose The plant, as c\cij one ac- 
quainted with tiopical counhics knows, is common near the 
pooiest huts and in the laigest guldens, and is considered to 
yield by fai the laigest quantity of nutntious mattci Its 
fiuit in many places supphmg the place of bread, and m com- 
position and nutntious table appioaching most ncail} to the 
potato, may, if pioduced in too large a quantity, be pieseited 
in the same way as figs, 01 the meal may be sepaiated, as it 
lesembles lice most nearly in composition Each rootstock 
tlnows up fiom si\ to eight stems, each of which must be 
ycaily cut down, and will ueld fiom tlnce to four pounds of 
the fibie fit foi textile fabnes, foi lopc-makmg, oi for the 
manufactuie of paper As the flint already pats the expenses 
of the cultuie, this fibie could be afioidcd at a cheap rate, as 
fiom the natme of the plant, consisting almost onh of water 
and fibie, the lattci might casil} lie sepaiated One planter 
calculates that it could be afioidcd foi CO 13s Ad per ton 
Some veiy useful and tough kinds ofpapci hate been made m 
India fiom the fibies of the Plantain, and some of finei quality 
fiom the same matenal both in Fiance and in this countiy 1 
All the plants which Inn e been ah eady mentioned arc detoid 
of tiue baik, and aie called Endogenous m structme Simple 
piessuie between lolleis, aiid washing, would appear to be 
sufficient foi the sepm ation of the fibies of most of them But 
the following families of plants aie all possessed of true baik 
which requues to be shipped off, usually aftei the stems hate 
been steeped in water, befoie then lespectite fibies can be 
sepaiated fiom the lest of the vegetable matter 

The Flax plant (p 133) abounds m fibie, but this is too 
valuable to be conveited into papei India, howeter, grows 
immense quantities of the plant, on account of its seed 
(linseed) which is both consumed m the countiy and exported 
m enormous quantities But nowlieie is the fibre turned to any 
account This is no doubt owing to the climate not favouung 
the foimation of soft and flexible fibie, but the short fibie 
which is foimed, and might be easily sepaiated, would be valu- 

1 Specimens of these and of the other Papers made m India, were sent with the 
original communication, and were afterwards shown at some Scientific Meetings 



FOR THE MANUFACTURE OF PAPER 


391 


able foi papei-makmg, and might add to the agiicultuiists J 
piofits -without much additional outlay 

So some Malvaeeous (p 253) plants aie cultivated on account 
of their fruits being used as ai tides of diet, as Oklno (p 259) 
{Hibiscus esciilenlus), in the 'West Indies and m the United 
States The Rani-tin ai of India is closely allied to it, and is 
<• cultivated foi the same puipose Both plants abound in fine 
flexible fibie, which is not, but might be easily sepaiated, and 
affoid a consideiable supply, especially if the cultivation was 
extended m the neiglibouihood of towns Papei is made fiom 
a species of Hibiscus in Japan, and H Sabclai iffa is cultivated 
in India on account of its jelly-yieldmg calices Numeious 
othei species of Hibiscus, of Sida, and of othei geneia of this 
family, abound m waim climates, seveial aie cultivated m 
ditfeient couutnes, as Hibiscus cannabinus in India, and Sida 
htioefolia m China moie might be so They glow quickly, and 
to a large size, and abound m fibious matenal of a fine, soft, 
flexible quality on winch account they might be cultivated 
with piofit, and the tow be useful to the papei -makei (p 200 ) 
[The stems of Cotton plants would also yield a supply ] 

The Tihacem (p 232) aie likewise lemaikable foi the abun- 
dance and fine quality of fibie which many of them contain 
Tiha euiopea pioduces theenoimous quantities of bast expoited 
fiom Russia Coichoms ohtouus and C capsulaus, the leaves 
of both of which aie used as a i egetable, yield the laige supply 
of Jute (p 239) impoited into this countiy, as well as the 
gunny cloth and bags expoited even to Amenca Seveial 
species of Griewia yield edible fiuit, on which account they aie 
cultivated Othei s abound m the jungles, and most would 
yield a valuable fibie, as some of them alieady do, foi com- 
meicial puiposes [The Indian Basts, p 239, aie cheap, and 
abound m fibie ] 

Some of the Leguminosm also abound m valuable fibie 
Ci otalana juncea yields the common Sunn of India Sesbama 
aculeata oi cannabina yields the Dhanchi of Bengal , while 
Bauhima ? acemosa is used foi making lope budges in the 
Himalayas The fibie of Pen kmsoma aculeata was sent to the 
Exhibition m 1851, expiessly as being fitted foi papei-makmg 
though colouiless, it wants stiength (pp 270 298 ) [Some 

papei is made fiom gunny bags m India ] 
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Several plants produce laige quantities of a silky cotton - 
like substance, not applied to any use, such as the Silk Cotton 
tree (p 264), tlie Mudar of India (p 306), several species of 
Saccliaium (p 32), &c , winch might be collected where labour 
is cheap, and would no doubt be well fitted for conversion into 
pulp foi paper [So also the Dogbanes and Asclepiads, 
pp 302-3 ] 

[The Nepal Paper plant [Daphne cannabma) has been men- 
tioned above, and is tieated of at p 311 ] 

Among the Nettle, the Mulbeuy, and Biead-fruit tubes 
of plants (p 340), tlieie aie many which seem uell calculated 
to yield matenal for papei -making The Chinese we know 
employ the innei bark of Moi us, now Bi ovssoneha jmpynfera 
(p 341) This, no doubt, produces some of the Chinese 
paper, which is lemaikable foi toughness I believe that the 
lefuse cuttings of the bush cultivation of the Mulbeny m 
Bengal (p 343) might be tinned to piofitable account. The 
baiks of many stinging ( XJihca ), and of stingless ( Boehmena ) 
Nettles (p 344), abound in fibies lemarkable foi strength, the 
tow of these might be conveited into papei -stuff if not requned 
for mixing with w'ool (p 358) [as might also the bailc cloths, 
p 342] 

The weeds of tiopical countnes which giow m such luxu- 
riance, and among which aie species of Sula (p 262), of 
Giewia, of Corclioius, of Tnumfetta (p. 233), and of many othei 
geneia, might all yield an abundance of fibrous matenal, if the 
refuse of the above cultivated plants weie found not to be suffi- 
cient Some simple machinery foi sepaiatmg the fibie would 
greatly facilitate opeiations, while the expenses of freight might 
be diminished by compiession, oi, as suggested, by packing the 
matenal as dunnage The cheapness of laboui, as of eveiy- 
tlnng else in many of these countnes, would enable matenal 
for papei -making to be bi ought heie m gieat abundance and 
at a sufficiently cheap late, if oidmaiy pains were taken by the 
consumers in Europe, to encourage the planter or colonists of a 
distant region 

1 have, &c , 

(Signed) J Forbes Roile 

East India House, May 3, 1854 
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Abaca, G5, G6 

brava, G5 

Abioma augusta, 265, 267 
Ada Modien, 306 
Adam’s Needle fibre, 57 
Adi ances required m India, ] 3, 381 
in Russia, Id 

iEsckynomene cannabma, 293 
spmulosa, 293 
Agave, 41, 42, 4S 

American, strength of, 310 
fibre, 47 
oakum, 47 
rope, 49 

Agave Americana, 43, 44, 45 
Cantala, 45, 47 
diacantha, 44 
vivipara, 43, 44, 45 
yuccmfoha, 43 
Agavem, 41 
Agolag, 65 
Agotai, 65 
Alula wood, 42 
Ah, 306 

Ah he shtihhur , 307 
Afcund , Sans , 306 
AJetris nervosa, 53 
Aliverei, 188 
Aloe angustifolia, 53 
barbadensis, 51 
indica, 51 
perfoliata, 51 
vulgaris, 51 
Aloe, 41, 50, 51 
lope, 46 
Aloes, true, 51 
Althaea cannabma, 263 
officinalis, 263 
Amaryllideae, 41 


Ambaiee, 253, 254, 257 
Amiga Pata , 255 
Am ful, 313 
Amlceah Paul , 244 
Amoquid , 65 
Ain rah Sun, 244 
Ananas, 37 
Ananassa sativa, 3S 
Anasa nara, 40 
Anou, 99, 100 
Apetalous plants, 311 
Apocynacerc, 302 
Apoong, 306 
Arcca Catechu, 105 
vcsliana, 124 
Areng , 99 

Aienga saccharifera, 92, 99, 105 
At Ka , Sans , 306 
Aioosha fibie, 310 
Anaeh, 10S 

Ariangement of Eibious plants, 27 
Anow-root tribe, GO 
Aitocarpem, 340 
Artocaipus incisa, 341 

mtegufoha, 341 
Lakoosha, 341 

An/h, 96 

Arundo arenana, 32 
Karka, 32 
Asclepiadese, 303 
Aselepias gigantea, 131, 306 
syriaca, 304 
tenacissima, 304 
Ashur, Ar , 306 
Asia, 239 
Atasee, Sans ,135 
Alees, Hind , 135 

Bad, Hebr , 135 
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Bread fruit tree, bark cloth of, 311 
tribe, 310 
Breaking Plax, 217 
Btomelia Ananas, 38 
Karalas, 37 
Penguin, 37 
Pigna, 39 
sagcnaua, 37 
variegata, 3S 
Bromebacete, 37 

Broussonetiapapynfera, 239, 311, 392 
Biown Hemp, 8, 252 

commerce of, 270 

Bulrushes, 35 
Bung, Pers , 311 
Bun ochra, 203 
Bun pat, 212 
ilieea, 363 
Bui, 313 

Butea frondosa, 297 
supeiba, 297 
Butea kino, 297 
Butz, Hcbr , 135 
Bjttnenacem, 253, 205 


Badstub, 230 
Baikal, 47 

Bamboo Paudanus, 17 
Bammia, 259 
Banana, 69 
Banana tube, 61 
Bandala, 67 
Bandikai , 259 
Bungra, 370 
Bans leora, 11, 17 
Baquois, 36 
Bark cloth, 311 
rope, 239 
stung, 239 
Basket work, 93 
Bast, 85, 129, 199 

from Arracan, 237 
from India, 236 
Bastaid Aloe, 41 
Cedar, 267 
Batiste d’ Ananas, 39 
Baukmia racemosa, 295 
scaudens, 296 

Bet, 93 

Betle-nut Palm, 91 
Betula Bkojputtur, 383 
Bhablmr, 31, 389 
Bhabhuiee, 31 
Bhang, 315, 316 
Bhanga, Sans , 311 
Blnirja, 383 
Bihul , 235 

Bilbergia vaiiegata, 38 
Birch, 383 
Boalee jawbone, 225 
Boehmena candicans, 363 

frutescens, 368, 372 
Goglado, 372 
macrostachya, 372 
nivea, 315, 350 
salicifolia, 372 
utilis, 363 
Bokhaia clovei, 298 
Bola, Beng , 261 
Bombax, 265 

Bombay Imports of Fibre, 300 
Hemp, 270 
Bon Ilbeca, 349, 355 
Bon Surat, 366 
Boon, 199, 315 
Boo/ee, 35 

Borassus flabelliformis, 97 
Bottliammer, 218 
Box tiee, 301 
Bowstung Hemp, 51, 52 
Biake, 218 
Bread-fruit tree, 341 


Cabbage Palms, 91 
Cable, 20 

Cables of Palm leaves, 121 
Cabo negro, 99 
Cabulla, 13 
Cadjans, 110 
Calamus, 92 

Draco, 95 
extensus, 93 
gracilis, 93 
llotang, 93 
Boxburghn, 93 
Boyleanus, 93, 95 
ludentum, 93 
Scipionum, 93, 95 
tenuis, 93 
Calappa, 107 
Calee lustooree, 259 
Callicaipa cana, 310 
Caloee, 8, 316, 350 
Calotiopis gigantea, stiength of, 310 
Calotropis gigantea, 306, 308 
Hamiltonn, 306, 308 
piocera, 308 
Canapa, 271 
Canes, 92 
Cannabmere, 315 
Cannabis sativa, 252, 311, 316 
Cantata, TTmd , 11, 17 
Caraguata, 37 
Cardamom, 61 
Careya aiboiea, 301 
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Caroa, 3S 
Carlhamus, 302 
Caryota urcns, 97, 9S, 99 
Celtis oricntahs, 313 
Chat an, 313 
Chanucrops hunulis, 90 

Ritclnana, 92, 95 
Chan dan a , 255 
Choice , 217 
Chattah-pat , 97 
Chehoor, 239 

Chemical constituents of 
llax plant, 11G 
Flax soils, 1 19 

refuse and of steep water, 203, 

20S 

China grass, 345 

cloth, 315 
culture of, 359 
medals for, 31G 
preparation of, 302 
strength of, 317 
xaluc of, 315 
China pat, Roxb , 212 
Chinese Flax, 359 

Hemp, 211, 212 
Rami, 211 
C/nltcc, 305 

Chorisia crispifolia, 2GG 
Chor Pul/a, 3bG 
Choice , 210, 213 
Cliowat hurat, 311 
Ghu Mf», 315, 350 
Chundunah Sun, 211 
Churrus, 315, 320 
Ciccr anctinum, 1G9, 211 
Claussen’s process, 214 
Climate for Flax, 152 
Cocaiza, 43 

Cocoa nut Cabbage, 108 
Exports, 120 
fat, 109 
Fibre, 102 
Imports, 120 
milk, 108 
Oil, 108 
Re exports, 122 
tree, 102 
uses of, 100 

Cocoa-nuts Produce, 105 
Gocointe, 103 
Cocos dc Mcr, 124 
Cocos nucifera, 102, 103 
Codda panna, 9S 
Codilla, 19 

Imports of, from 1801 to 1853, 
381 


Cojfo, G5 

Coir, to, 101, 102, 111, Hi, 115 
cordage, 110 
Import-,, 119, 123 
Laccatluc, 117 
strength of, 310 
Fnrn, 11 1 
Conibrctnecm, 301 
Comparable strengths of 
1 ibres 2GS 209, 375 
Indian cord mr, >52,375 
Rlicca cordage, 37 1 
Sunn cordagi, 289 
Composite, 302 

Composition of Flax shore*, 209 
Concludincr ohscnation*-, 570 
Conkancc ilemp, 254, 270 
Conrjuin ta\, 77 
Gooch nnrda Paid, 2it 
Copra, 107 
Corchorus, 239 

cap'-nlans, 211, 213, 211 
391 

fiwcus, 211 

olilorms 211, 212, 213, 
211, 3S1, .591 

Cord, 20 

Cordatre, strength of, 25 
Cordiaccie, dll 
Cordia august ifoha, 311 
Corolhdor e, 302 
Corxplm, 98 

Gehanga, 9S 
Tallicra, 9S 
umbraculifcra, 9S 
Codda, 211 

Cost of Flax in India, 1S5 
Hemp m India, .530 
Indian fibre*, r Prices 
Cotton, 135, 13G, 251- 
cam ns, 2G4 
cordage, 201- 
grass, 31 
strength of, 310 
tree, 2G5 

Country Hemp, 19 
Crnulc do icde, 37 
Crotalaria Burliia, 272 

juucca, 49, 243, 252, 250, 
284, 384, 391 
strength of, 257, 310 
rctusa, 281 
tcnuifolin, 290 
Cucumber tribe, 301 
Cucurbitacerc, 301 
Culture of China grass, 359 
Flax, 137, 152 
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Cultuic of Flax in Bengal, 175 
in Punjab, 195 
Hemp m Euiope, 319, 333 
m India, 321, 323 
Jute, 245, 248 
Rlieea fibre, 359 
Sunn, 272 
Cunatoio , 37, 38 
Cutthalag nar, strength of, 310 
Cypeiacem, 33 
Cyperus tegetum, 33, 387 

Dab, 32 

Daphne Bholua, 312 

cannabina, 311, 312, 392 
enocephala, 312 
Lagetta, 311 
Mezeieum, 312 
odora, Thunb , 312 
Date Palm, 91, 96 
Davy’s machine, 224 
DecLanee Hemp, 254 
Dephal, 341 
Dew-retting, 199, 336 
Dial, 297 
Dhara, 246 
Dhenlee, 33 
Dhenroos, 259 
Dhuncha, 295 
Dhunchec Fibre, 293, 391 
pioduce, 294 
•\alue of, 295 
Dlmidam, 293 
Dhunicha, 293 
Dhunsha, 293 
Dickson’s machine, 223 
Difficulties in introducing new mate- 
rials, 12 
Djurnang, 95 
Dogbanes, 302 
Dombeya umbellata, 266 
Dom ltlicea, 363, 364 
Double Cocoa nut, 124 
Doum Palm, 124 
Dragon Cane, 95 
Dragon’s blood, 95 
Durma Mats, 32 
DuarfPalm, 91 

Echatal, 303 
Education, defects of, 10 
Dee gyoi slate, 239 
Ejoo Fibre, 99, 100 

durability of, 102 
Palm, 91 

Elans guniccusis, 103 
Elasticity of Fibre, 332 


Endogens, 28 

Fibie of, general obseiva 
tions on, 125 
preparation of Fibie, 29 
Enophorum, 34 

cannabinum, 34, 389 
Esparto, 31, 32, 270 
Emm pannah, 98 
Exogenous plants. Fibres, 129 
struetuie, 130 
Exogens, 28 

strength of Fibre, 131 
Exports, Cocoa nut products, 120 
from India, 299 

in 1850-51, 9 
gunny bags, 251 
gunny cloth, 251 
linen, 139 v 

Linseed, 9, 227, 228 
Hemp, 339 

Fana, 65 

Fibre, botanical nature of, 17 

of Endogens, general observa 
tions on, 125 
preparation of, 29 
of Exogens, 1 29 

stiengtliof, 131 
-yielding plants, attempts to in 
tioducc, 6 

Fibies, dui ability of, 102 
elasticity of 332 
piepaiationof, 28, 29, 78, 125, 
199, 245, 24S, 273, 321, 
333, 359, 363 

strength of, 49, 56, 88, 131, 
268, 277, 2S7, 310, 331, 
332, 355, 364, 372, 375 
Fibrous plants, anangement of, 27 
Ficus, 343 
Fig tiee bark, 343 
Fiio de pita, 43 
Flax, 135 

Breaking, 217 
Buchanan’s process, 210 
Chemical processes for sepaia 
tmg, 213 
Cotton, 215 
cost of, in Inha, 185 
culture, 137, 152, 154 
m Bengal, 1 68 
Bombay, 1SS 
Bundlecund, 1S9 
Doab, 1S9 
India, 1G3 

general obsen a 
* tions on, 159 
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Flax cultuie m Ireland, 155 
Madras, 188 
Punjab, 191 
Sindh, 197 
profits of, 162 
Experiments at Bullea, 177 

Burdwan, 177 
Monghyi, 179 
Eibre, pieparation of, 199 
Imports, 10, 141, 229 

from 1801 to 1853, 381 
plant and products, 142 

chemical constituents, 146 
Pownall’s process, 211 
prices of, 230 
produce per acre, 163 
Royal Improvement Society, 17 
Society India Experiments, 173 
Steeping green, 212 
Steep-u ater analysis, 208 
Watt’s process, 205 
Eood, Plantain, 70 
Eoo foo, 76 

Eourcroya gigantea, 43 

Gambe, 345 

Gama, 243 

Ganja, 241, 243, 314 

Ganza, 9 

Gayal, 256 

Gin nalita pat, 242 

G/ioiee Sun, 244, 270 

Gliurghurea, 246 

Ginger, 61 

Glam tree bark, 341 

Gmdia enocephala, 312 

Gomuto, 92 

Pibie, 99, 101 
Gom, 243, 2S0 
Gong Lura, 253 
Goor, 96 

Gossypium lierbaceum, strengthof, 310 
mdicum, 264 
Giam, 169, 214 
Gramma, 30 
Glass cloth, 8, 67 
Grasses, 30 

in India, 31 
Grawatha, 37 
Grewia, 392 

didyma, 235 
oppositifolia, 235 
Ground Rattan, 94 
Guazuma, 265, 266 

ulmifolia, 267 
Gntijica, Sans , 314 
Gunny, 114, 243 


Gunny bags. Exports, 251 
cloth, 9 

Exports, 251 

Hackling Elax, 225 
Hampa, 271 
Hanf, 271 
Harl, 199 
Hasheesh, 315 
Heckle, 225 
Heckling, 19, 21 

Flax, 225 

Hebcteres Isoia, 266 
Hemp, 314 

Bombay, 133 
Brown, S, 252 
Calcutta, 270 
Conkanee, 254 

Cordage, compaiative strength 
of, 289 
cost, 327 

crop and profit, 338 
cultivation, 319 

in British Gurhwal, 
321 

Euiope, 333 
Nepaul, 323 
Plains of India, 
324 

Deckance, 254 
Himalayan, 133 

Imports, 338 
price, 330 
quality, 330 
stiength of, 333 

Imports, 10 

from 1801 to 1S53, 381 
Jubbulpoie, 290 
Eote Kangia, 331 
-like Hibiscus, 253 
Madias, 133 

preparation m Europe, 333 
prices of, 340 
Sunn, 133 

so-called, Exports from India, 
299 

sweating of, 337 
Hempen rope Exports, 299 
Hengchmg Hapo, 350 
Henmp, 271 
Heipat, 367 
Hia-pou, Chin ,359 
Hibiscus Abelmoschus, 259 
arboreus, 261 

cannabmus, 46, 253, 254, 
256,263, 284, 
391 
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Hibiscus cannabmus, strength of, 257, 
310 

cljpcatus, 2G3 
coilimis, 2G1 
clatus, 2G2 
criocarpus, D C , 2G1 
csculciitus, 259, 39] 
Gcifolius, 2G1 
furcatus, 2G1 
hctcrophyltus, 2G2 
longifolius, 259 
mutabilis, 2G1 
populneus, 2G2 
Safidanira, 2G0, 391 
strictus, 2 GO 
liliaccus, 2G1, 2G2 
serrucosus, 2G2 
Hill and Bundy’s machine, 221 
Hmlal, Beng, 9G 

Holostcmma Rliccdianum, Spr , 306 
Hop, 315 
Iloroo Sural, 3GG 
noya vindiflorn, 306 
Hub ool-mooshl, 259 
Humulus Lupulus, 315 
Husheesh, 135 
njpbtcnc thcbaica, 121 

Imports of Fibres, Bombay, 300 

Cocoa nut products, 120 
Coir, 119, 123 
Fla\, 10, 111, 229 

from 1801 to 1853, 

381 

Hemp, 10, 339 

from 3 SOI to 1S53, 
3S1 

so called, from In- 
dia, 339 

from Russia, 339 
Himalayan, 330 
Linseed, 228, 229 
Oil, 228 

Russian Mats, 235, 23G 
Tour, 229, 3 SI 

Inan, 345 

India, cost of Flax m, 185 
Exports fiom, 299 

in 1S50-1, 9 
Linseed, 227, 228 
Flax Society Experiments in, 
173 

pcculiauties of cultuic in, 4 
Indian Flax, perennial, 2G7 
Hemps, 252 
Hemp, perennial, 267 
Nut, 102 


Indian substitutes foi Russian Bast, 
235, 23G 
B'ools, 192 
Isbttrul, 212 

Tarjr/ctry, 100, 105 
Jttf/rn, 9G 
JA tree, .311 
Jambcc, 95 
Tunaptt, 270 

.T unpum, strength of, .310 
Jcnior/oo, Tel , 9$ 

.Icrnsalrm Artichoke, .302 
Jclcc, .301 

] ibre, strength of, 305 
Jew’s M dlor, 210, 212 
Jour, 102 

.Tnbbnlporc Hemp, 290 

strength of, 292 

.Ttincacc'c, GO 
.Tuncus effusus, GO 
glaucus, GO 
Jungle Khcca, 5G5 
Jurkundaloo, 370 
Jttsu, G7 

dresses, G7 

Jute, S, 19,112,210,212, 3S1 
culture of, 211 
Exports, 251 
prices of, 215 
Whiskey, 219 
Juyunti, Beng , 293 

Kabong, 105 
A aih, 312 
Kalabui (ha, 51 
Kaldcra, 3G 
Kan da gang, 2G1 
Kan (al., 311 
Kaiao, .315 
Karpa 135 
Kata Kapel , 52 
Kccsoo, 297 
Kama , 270 
Kcora, 3G 
Kclgce , 3G 

Khair, 111 
Khujjoor , 96 
K/ttifU/itc, 32 
King met, 2G2 
Kinnub, 314, 31G 
Ktllul, Cing, 99 
Klanglein, 143 
Koppaa, 109 
Ixoiadi, 57 
Ixorcre, 57 
Koomblicc, 301 
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Koosha, 32 
Korkboius, 241 
Kote Kangra Hemp, 331 
Krotalos, 271 
Kubra, 370 
Kvdrum, 256 
Kula albal, 65 
Knlly ham, 235 
Knmut, 311 
Kundaloo, 370 
Kttngia, 263 
Kmllioora, 315, 351 
Kvpussee, 302 
Kit r lee, 302 
Kid an, Pers , 135 
Kydia , 266 

Lace bark tiee, 311 
Lagetta hnteaua, 311 
Lai banala, 262 
Lai Hemanty Pat, 211 
Lai Petrie Pat, 211 
Learnt, 65 
Laquis, 65 
Lashing, 21 
Lavateia arboiea, 263 
Lcguminosie, 270 
Lccpeeah, 361 

Lcptadema Jacquemontiana, 306 
spartea, 306 

Lepurandra saccidora, 313 
Libei, 130 

Licuala acutifida, 91, 97 
peltata, 97 
Liliaceous plants, 50 
Lihum chalcedomcum, 50 
Lime tree, 130, 233 
Linaccm, 135, 112 
Linden tree, 233 
tube, 232 
Line, 20 

Linseed, 135, 137, 111 

Exports, 9, 227, 22 
Imnoils, 229 
Indian, 169 
Oil, 115 

Indiau, 228 
in Punjab, 193 
Linum crepitans, 143 
hunulc, 113 
perenne, 113 
usitatissinium, 135, 143 
Liustona Jenkinsiana, 97 
Lodoicca Seychcllaram, 1 21 
Longbeard, 33 
Tapis, 67 

Ligeum Spaitum, 31 


Maceration, effects of, 269 
Madoorhaii, 31 
Madras Hemp, 270 
Maesta pant, Beng , 251 
Mnlio tiee, 261 

Maizurrye, 95 
Malacca Cane, 95 
Maljhan, 295 
Mallow woits, 253 
Malluacb, 211 
Malvacere, 253 
Malva enspa, 263 

sylvestns, 263 
Malvales, 253 
Maloo Climbei, 295 
Manilla Dragon Cane, 95 

Hemp, 60, 61, 61, 65, 89 
Hope, 19 
Mangrove, 301 
Mao, 315 
Maiantaceae, 60 
Maranta dickotoma, 60 
Maiool, 51 

Marool, strength of, 310 
Marsdema Roylei, 305 

tenaeissima, 301 
Marsh Mallow, 263 
Hand, 51 

Mateuals foi Papei -making, 382 — 392 
Mats, 231 
Matweed, 31 
Maurvi, 52 
Mauz, 6l 
Mate at, 296 
Meesta pat, 270 
Megila, 210, 213, 216 
Mejinga, 365 
Melilotns aiborea, 298 
leucantka, 298 
Melon tube, 301 
Mesalhee fibre, 3G5 
Mesta, 211, 256 
it testa Paid, 253 
Mezeieon, 312 
Mieiolama spectabihs, 266 
Mo/iaut, 261 
Molkenrost, 213 
Moocta patee, 60 
Moogai, 11 
Moonj, 32 
Moonja, 32, 33 
Moony alt, 32 

jo naree, 32 
jo ntssa , 32 
Moorga, 51 
Mooigavee, 51 
Moorgubbee, 54 



400 ' 


INDFX 


Moorva, 116 

cordage, 56 
fibre, 50, 51, 53 
Mooshkdana , 259 
Morus, 312 
Moz, 61 
Mucta pat a, 61 
Mvdar , 281, 306 

Fibre, value of, 309 
fineness, 309 
strength, 310 
Ulitdai, Kind , 306 

le shilLui, 307 
Mudanne, 307 
Muddar, Hind , 306 
Mulct, 5S 
Mulberry, 312 
Mummy cloth, 135 
Murva, Sans , 51 
Musacerc, 61 
Musa string, 79 
Musa, 61 

Cavendislm, 62, 86 
coccinca, 62 
glauca, 62 
ncpalensis, 63 
ornata, 62, 66, 79 
paradisiaca, 62, 64, 69, 389 
sapientum, 63, 61, 66, 79 
superba, 62 
sylvestns, 65 

tcxtilis, 60, 62, 61, 65, 66, 79 
tioglodrtarum, 65 
Mns Inna, Seng , 135 
Myrodia longiflora, 266 
Myrtacese, 301 

Nah Lera, Sans , 102 
Malta jute, 212 
Nannah tin, 39 
Nar, 32 

Naravali fibie, 311 
Narilel, 102 
Nan Lera , 1 02 
Namitli, 311 
Nari/ul, 102 

Nature and structure ot fibres, 18 
Ncera , 101 

Neglect of Natuial Sciences, 10 
Neilgherry Nettle, 133, 366 
Nepal Paper plant, 311, 312 
Nenum piscidium, Itoxb , 303 
Nettles, 344, 370 

Himalayan, 370 
Nettle fibres, strength of, 372 
New Orleans moss, 3S 
New Zealand Flax, 57, 59 


Naan isoung slum, 239 
Nipa fruticans, 36 
Nipah Palm, 36 
Nopal, 45 
Nul, 32 

Oadal, 266 
Oadhdl , Kemaon, 266 
Oakum of Piautam, 87 
Odma lYodier, 240 
Ohliro, 259, 391 
Oi moa, 241 
Oleander, 302 
Olus judaicum, 241 
Olcott’s patent, 222 
Oil cake, 145 
Oil Linseed, 145 
Palm, 91, 103 
Orthanthcra vimmea, 305 
Oscille, 260 

Pah, 62 
Palan, 62 

Palma mdica major, 10 7 
Palmaccre, 91 
Palmira tree, 97 
Palm leaves cable, 124- 
sugar, 100 
wine, 37, 97 
Palmetto, 95, 124 
Palms, 91 
Palmyra Palm, 91 
Palmyra nar, 98 
Paluuqao, 253, 254 
Pan, 85 
Pan , 351 
Paudanaceee, 35 
Pandanus odoiatissunus, 36 
sativus, 36 
Yacoa, 36 

Paper-makers’ half stuff, 33 

-making, materials for, 3S2 
with references to plants, 3SS 
Mulbeiry, 341 

cloth, 342 
of Chamrerops, 96 
of Plantain fibre, 87 
Papyrus, 33, 3S7 

Pangoiei, 33 

Parkmsouia aculeata, 298, 391 
Pat, 135, 240, 242, 244, 384 
Pa-ihayou Shaw, 84, 239 
Patoo , 239 
! Path-pat a, 61 
Pahca , 296 
Paid, 244, 294 
Peepul, 343 
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Penan" Lawyei s, 91 
Penguin, 37 
Pen leed grass, 32 
Perennial Indian Flax., 267 
Hemp, 267 

Penploca aphyllum, 30G 
Periwinkle, 303 
Petlia lalabunthct , 41, 47 
P/ies, 96 

Phoenix dactylifeia, 96 
fanmfera, 96 
paludosa, 96 
syhcshis, 91, 96 
Phool Sun , 274 
Pliormiuni, 50 

tenax, 57, 59 
Pigna oi Pina , 39 
Pina muslin, 39 
Pine apple, 38 

fibie, 37, 41 

strength of, 89 

Piper Petle, 85 
Pishfah, 135 
Pissang at an , 65 
Pita, 41, 48 
tlnead, 42 
Plantain, 63 

baked, 71 
cultivation, 75, 82 
Pibre, 50, G9, 78, 79 
Madras, 1 
Meal, 70, 72, 77 

composition, 73 
Oakum, 87 
presented, 71 
Hope, Madras, 84 
stiengtb of, 8S 
tow, 87 
tnbe, 61 
Platauo pasado, 71 
Poa cynosuioides, 32 
Poee, 369 

Poivrea Roxbuiglni, 301 
Pooa, 368 

Pooley Mungee, stiengtb of, 310 
Pooley (foi Numajee lead) Munjee , 
253 

Poicupine wood, 110 
Portugal White Bioom, 270 
Piepaiation of Pibie, 19 

of Cordage, 20 
Puces of Dhuuchee, 295 
of Flax, 185, 230 
of Jute, 245 
of Hemp, 340 

of Plantain fibie, S5, 89, 128 
ol Sunn, 273, 2SS 


Piocesses, chemical, foi sepaiatnig 
Flax, 213 

mechanical, for separating 
Hemp, 216 

Pittas, 297 
Pun, 35 
Puteera, 35 
Pu/ooa Sun, 244 
Put (a, 210, 242 

Hajmahl Bom stung, 301 
Rakitzer, 231 
Ramee, 316, 351, 353 
Raineuni majus, 3 IS 
Rami JSjtna, Mai , 211, 213 
Ram tin at, 259, 3S9 
Raplns cochinchmcnsis, 121 
ilabellifotirns, 95 
Hath lie, 20 
llatlan cane, 95 
Reed, 315 
Reiec, 35 

Rlieea fibie, 133, 349 

repoits on, 349 
foi lope making, 355, 364 
Indo Chinese method of 
prcpmation, 363 

Riga seed, 160 
Ripple, 216 
Rippling Flax, 15S 
Rope, 20 

making operations, 21 
Mangrove, 301 
Plantain, stiengfh of, 8S 
ltheea fibie, 355, 374 
Roselle, 256 
liousellc, 260 
llozelle, 260 
Ruffickee tice, 235 
Rushes, 60 

Russia, Impoits iiom, of Hemp and 
Flax, 339, 381 
Mats, 234 

Sacchaium Sara, 32, 3SS 
Miinja, 32, 3SS 
Salllower, 302 
Sag iff, 65 
Sago, 100 

Palm, 91 
Tree, 92 

Sagueius Rumphi', 99 
Sagus laivis, 92, 105 
Rumplui, 92 
Salsette Hemp, 270 
Sana, 270, 271 
Sanseviera, 50 
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Sanseviera guineensis, 52 
lanuginosa, 52 
Hoxburghiana, 52 
Zeylamea, 51, 237 

stiengtliof,310 

Sat a, Beng , 32 
Screw Pints, 35 
Scutching Tools, 219 
Sedges, 33 
Sejee, 99 
Seipah, 367 

Sesnama aculeata, 293, 294 
coclimchmensis, 293 
Shanapu , 281 
Shanapum , 270 
Shaw, 85, 237 
Shaw-nee, 239 
-pliyou, 239 
Shesh, 135 
Shove, 199, 315 
Shut, 32 
Sida, 262 

abutilon, 262 
asiatica, 263 
graveolens, 263 
mdica, 263 
penplocifolia, 263 
rhombifoha, 262 
lliomboidea, 262, 263 
tiluefolia, 262, 391 
Silk Cotton tree, 265 
culture, 191 
Smamaya, 67 
Silal-paii, Hind , 60 
Snow-retting, 336 
Soil for Hemp, 333 
Flax, 149 

Spanish Broom, 270, 271 
Spartium junceum, 31, 270 
monospermum, 270 
multiflorum, 270 
Spartum of Homans, 31 
Spunglem, 143 
Steeping Flax, 200 
Hemp, 335 
Sunn, 212 
Sterculia, 265 

guttata, 266 
Ivria, 266 
villosa, 266 
Stcrcuhacem, 253 
Stipa tenacissima, 31, 270 
Strand, 20 

Strength of Fibres, 268, 269 
Agave, &c , 49 
Exogcns, 131 
Himalayan Hemp, 331 


Sticngth of Indian fibics, 268, 332 
for cordage, 372 
Jetce fibre, 305 
Jubbulporc Hemp, 292 
Moorva, 56 
Mudar fibre, 309 
Hettle fibres, 272 
Pme apple, 292 
Plantain, 88 

Bheea and other fibics, 374, 375 
for cordage, 355, 364 
experiments with, 373 
Sunn, 257, 277, 289 
Uitica mvea, 347 
S< length, loss of, 22 
Stringy bark, 301 
Sunn, 8, 49, 251, 252, 270 
Sunn, Hind ,270 

Sunn cordage, comparative stieugths 
of, 2S9 

cultivation, 273 

m Bombay, 282 
in Madras, 279 

drying, 276 
Fibie pieparation, 274 
Hemp, Calcutta, 270 
paper, 384 
steeping, 212 

strength of, 257, 277, 2S9, 310 
value of, 287, 2S8 
Sunnec , 254 
Surat, 366 
Sin, 32 

Sur jo lanee, 32 
Sweating of Hemp, 337 
Syrian Dogbane, 304 

Taag, 252, 254, 256, 270 
Tag, 258, 284 
Takur, 246 
Tali nanas, 40 
Tah ram, 35S 
Talipot, 98 
Talipat Palm, 91 
Tanning ropes, 27 
Tar, 97 

fi om Teak, 26 
Tam, 98 
Tan, 96 

Tailing, effects of, 24 
Tasa, 244 
Tat, 240, 242, 243 
Tchou Ma, 345 

cultivation of, 359 
picpaiation of, 362 
Tea, cultivation of, 191 
Teak Tai, 26 
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Tcc'oo, 297 

Telia jdladdoo, Mad , 300 
TtHtgee , 99 
Ttnga, Tam , 102 
Tescc, 113 
Textile Fibres 

Abroma angusfa, 2G7 
Abaca, Gi, SO 
China grass, 315, 353 
Flax, 139 
Ilcinp, 32S 

Hibiscus cannabmus, 25G 

other species of, 2G0 

Jute, 217 
Mudar fibre, 309 
Nettles, 3G1, 3GG, 3G7 
Pmc apple fibre, 40 
Plantain fibre, S9 
Sanscucra, 33 
Sida pcripiocifolm, 2G3 
Sunn, 27S, 2S3 
Tlcng ban sbair, 239 
Thcntj ma, 3G7 
Thcspesia populnca, 2G2 
Thistle, 303 
Thymelicaj, 311 
Tiliace.x, 232 
Tilia curoprea, 233, 391 
Todd} , 100 
To! o pal, 97 
Tous les mois, Gl 
Tow, 19, 1S2 

Imports, 229 

from 1S01 to 1S53, 3S1 
of Plantain, S7 
Trade Museums, 11, 17 
Trap tree, 341 
Travancorc Flax, 2S5 
Tree Mallow, 2G3 
Tsjo, 315 
Tupoz, G7 
Turmeric, Gl 
Twine, 20 

Twisting, Experiments on, 23 

loss of strength by, 22 
Typha angustifolia, 35 
elephantina, 35 
Typhaccrc, 35 

Ulmacem, 313 
Ullat humid Beng , 2G7 


Uhee, 133, 113 
Umbarce, 2S1 
Urena lobata, 2G3 
sinuata, 2G 5 
Urlica argentca, 315 
c mu llnna, 31 1 
crcntil ita, 311, 3GG 
dioiea, 311 

hclerophylla, 311, 3GG, 372 
J lponica, 115 
imcj, 313 
pulchcrrima, 31 1 
tcnacissiina, 310 
tuberosa, 3 1 1 
Mrnlcnta, 37‘2 
UrticcT, 311 

Vncoa, 35, 3G 
Vcrbcuactx, 310 
Veil rrj/r, 32 

Vinca, 303 

Water retting, 333 
Wraung, earl} notices of, 2 
Whaughce, 05 
3Vhc.it in India, I GO, 1 S 5 
While single-seed Broom, 270 
lTtladcc Siam, 23 1 
Wild Klicca, 353 
Wmtcrlcin, 113 
Woollcl-conml, 2G7 
Wool, Indian, 192 
Wuchoo nar, 2S5, 2SG 

Yangfanq, 313 
Yarn, 20 
lereum, 30G 

Caoutchouc of, 307 
fibic, 30S 
strength of, 310 
Ycrhum, 281 
Yucca, 57 

aloifolm, 57 
angustifolia, 57 
fihameutosa, 57 
glonosa, 57 

Zalacca mauostacli}a, 123 
Zambaronc, 43 
Zingiberaccrc, Gl 
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Page 32, line 38, for “ Mr Burns,” road “ Mr Barns ,” so nlso m pp 33 anti 1 14 
„ 33, „ 29, for “ Cspcracrc,” read “ C\ pcracerc ” 

„ 251, „ 17, for “ Numajec,” > oad “ Munjee ” 

„ 341, „ 9, for “incisa," read “ incisa ” 

„ 343, ,, 37, for “ saccadora,” read “saccidora ” 

„ 345, „ 8, for “ Shon,” read “ Shan ” 

„ 349, „ 12, for " tcnccssimc,” t cad “ tcnacissima ” 

„ 375, „ 4, after “ Militan Stores," add “ the strength of the large ropes was 

tried at the Ropc-worhs of Messrs Mathews, in nermondses ’ 




